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WHO'S AFRAID of the 
BIG BAD SHORT CIRCUITS NOW? 


AIR CIRCUIT BREAKERS have the necessary 
G-K interrupting capacity to protect your men and 
equipment. The famous “‘arc quencher”’ breaks up the most 
threatening arcs into countless small bits. 


These breakers do more than protect. They minimize 
production delays. Service can be restored immediately 
by the turn of a handle. There are no parts to be replaced. 


They also provide three-phase interruption. 


Wise operators are installing them on all branch circuits 
where the adequacy of the “I C” is under suspicion. For 
main circuits, General Electric offers its popular factory- 
assembled, metal-enclosed switchboard with draw-out- 
type air breakers. 


If you have any question about how to determine the inter- 
rupting capacity needed, in order to know the size of circuit 
breaker to use, get in touch with the nearest G-E office. 


" gag _ 
Interrupting Capacity 


Tue severity of 4 

short circuit depends 

largely on the capacity of 
the transformers that feed the circuits, 
and it can not be determined by the 
normal load on the circuit. As plant 
loads have grown, transformer capac 
ities have been materially increased. 
Therefore, short circuits present af 
ever-increasing hazard. They gravely 
endanger personnel and property 
wherever the power supply has out 
grown the interrupting capacity (“IC 
of the protective devices. Are you sure 
of your “I C’’? With G-E air circu 
breakers of known interrupting capa 
ity, you can be sure. 


G-E AIR CIRCUIT BREAKERS ARE AVAILABLE WITH INTERRUPTING RATINGS UP TO 80,000 AMPERES 

















@ NOCRETE Conduit assures 
savings in material costs—is 
about half the cost of metal 
pipe and less than non-met- 








resentative for prices. All 
types of fittings, ells, bends, 
etc. are available. 


®eNOCRETE “handles 
easy:” light in weight, this 
super-sturdy duct will sur- 
prise you by its adaptability. 
It assembles and _ installs 
easier, fasier and at a lower 
cost than any conduit you 
have ever used. It is readily 
cut and fitted with ordinary 
wood-working tools. 
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Sales Agent—Distribufors: 
The Graybar Electric Co. 
General Electric Supply Corp. 


allic conduits of any compar- For use underground 
able quality. Ask our rep- without concrete encasement 


the new Dual Econom 


Wherever electrical raceway facilities are to be installed 
underground, two specifications will cover every require- 
ment: 


Specify "ORANGEBURG NOCRETE™ for installation 
without concrete encasement, for service entrances, ex- 
tensions, parkways and street lighting, suburban serv- 
ices, laterals, signal systems, etc. 

Specify “ORANGEBURG STANDARD" for installation 
with concrete encasement, for duct banks (4 ducts and 
over), main distribution, high tension and “downtown” 
underground etc. 


Write us for detailed specifications NCS2 covering 
both lines. } 


By specifying ORANGEBURG NOCRETE or ORANGE- 
BURG STANDARD for installation underground you will 
be assured that every foot of conduit and every fitting 
will give permanent cable protection and service. 


THE FIBRE CONDUIT COMPANY 


Sales Office: 292 Madison Ave., New York 
Factory: Orangeburg, N. Y. 


CONDUIT 
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WIRES, 
CABLES AND CORDS 


All kinds of wire and cable 
for every type of use. More 
than 90 different types of 
cable, wire and cords in all 
capacities and sizes. Gray- 
bar’s reputation for quality 
assures dependability. 


MOTORS AND CONTROL 


All types of motors, % to 
200 H.P. Complete control 
equipment. G.E. motors 
from Graybar can be had to 
supply any power need. Call 
on Graybar to help you. 


CLOCKS 


Electric clocks for home, 
office, industry. Self-winding 
adjustable program clocks 
(master and secondary) for 
school and industrial use. 
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SWITCHES 
AND WIRING DEVICES 


Time switches, safety 
switches, wall switches. .. . 
A wide selection of switches 
and wiring devices for in- 
dustry, commerce and home 
(all sizes and capacities) is 
available from Graybar. 


VENTILATING EQUIPMENT 


Fans, blowers, and coolers 
for all purposes. Roof and 
kitchen ventilators. All sizes, 
and capacities. Let Graybar 
specialists advise you on 
your ventilation needs. 


FIRE-ALARM EQUIPMENT 


Industrial, school, residence, 
and municipal fire-alarm ap- 
paratus. A complete line... 
including boxes, batteries, 
rectifiers, horns, etc. 
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SOLDER AND 
SOLDERLESS FITTINGS 


Solder fittings from Gray- 
bar are time tried. Solder- 
less connectors, reducers and 
cable taps of all types, for 
both standard and special in- 
stallations, are also conve- 
niently available. 





LAMPS AND 
LIGHTING EQUIPMENT 


A complete line of lamps, 
lighting fixtures, glassware 
and accessories for Commer- 
cial, Industrial, Institutional, 
Floodlighting and Municipal 
(Street Lighting) needs. 





PUBLIC ADDRESS 
EQUIPMENT 


Complete Western Electric 
sound systems for Schools, 
Amusement Parks, Hotels, 
Newspapers, etc. Also for 
Industrial and Railroad use. 












OFFICES IN 83 PRINCIPAL CITIES * EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK, N. Y. 
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FUSES 
AND CIRCUIT BREAKERS 


Graybar offers you a com- 
plete line of fuses . . . knife 
blade, cartridge and plug 
types ... to meet every fuse 
requirement. A wide selec- 
tion of circuit breakers for 
every need is available. 




















SWITCHBOARDS 


For Power, Lighting, Signai- 
ing (Inter-Phone). Advise us 
on your requirements. We 
will gladly submit figures 
and information on our 
product to meet your needs. 


NURSES' AND 
DOCTORS' CALL 


Complete hospital signaling 
and paging systems and 
equipment. Approved by 
Underwriters’. Graybar spe- 
cialists will gladly help you. 





OFFICES IN 83 PRINCIPAL CITIES 
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CONDUIT AND RACEWAYS 


All kinds. Metallic—thin 
wall and standard. Under- 
floor conduit. Fibre conduit. 
Clay conduit. You'll find a 
wide variety of types and 
sizes for every use available 
through Graybar. 


INTER-COMMUNICATING 


SYSTEMS 


Selective Ringing—Selective 
Talking; Selective Ringing 
—Common Talking; Com- 
mon Ringing—Common 
Talking Inter- Phone Sys- 
tems. Loud speaking sys- 
tems to meet your needs. 





FRICTION 
AND RUBBER TAPE 


Tape to meet every need, 
from A. S. T. M. to special 
H-P Waterproof outdoor 
tape. Tell us your needs, we 
can furnish the right tape. 





EXECUTIVE OFFICES: GRAYBAR BUILDING, NEW YORK, N. Y. 


CONDUIT FITTINGS 
AND BOXES 


All kinds of fittings, bush- 
ings, clamps, etc., for every 
type of raceway. A complete 
selection of all sizes and 
capacities to meet your re- 
quirements. Ask your Gray- 
bar salesman for details. 





PANELS 
AND PANELBOARDS 


All types and capacities for 
Lighting or Power. Practi- 
cally any panelboard neea 
can be quickly met... for 
Industry, Homes, Apart- 
ments, Stores, Schools, etc. 


INSULATING MATERIAL 


Mica, Micanite, Lamicoid, 
Micoid and Fibre, Cloths 
and Tapes (varnished and 
unvarnished). Other insu- 
lating items are available. 
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BENJAMIN ELECTRIC MFG, COMPANY 


BENJAMIN | 
4EADQUARTERS FOR FLOODLIGHTS & SIGNALS 
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For Complete Information on These Unjts and Benjamin’s Complete Line 


SEND FOR FREE CATALOG 
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@ Not long ago, an architectural engineer made this comment: 
“When electrical metallic tubing first came out, I was as 
opposed to it as anyone I know—but I’ve been watching it for 
several years. I’ve tried it on a few recent jobs. I’ve checked 
various installations. Yesterday, I took my little black book 
and dusted off the conduit section to make the first change 
in years. I’ve decided that Steeltubes has earned and deserves 
a place in our specifications.” 

Consider the many advantages of ELECTRUNITE Steel- 
tubes—the original electrical metallic tubing: tough, strong, 
abuse-resisting, open-hearth steel; fireproof, waterproof and 
tamperproof; light in weight—easy to handle and install; 
requires less room in concrete slabs and partitions; a continuity 
of corrosion-resisting galvanizing unbroken by cut threads; 
cost which places a steel-protected “‘pull-in—pull-out’” sys- 
tem within the financial ability of everyone; full approval. 

Use the recommended specifications at the left as a guide to 
better wiring. 


Steel and Tubes, 1c. 


CLEVELAND .... OHIO 


SUBSIDIARY: REPUBLIC STEEL CORPORATION 





Oe aimeires ~ 
ELECTRUMNITE 
i 


Look for this label. 
lt is found only on 
Ricib genuine ELECTRU- 
STEELTUBES-B NITE Steeltubes— 
PAT. MOS. 1388434. 1495306, 1962876 the pioneer electri- 
cal metallic tubing. 


350 0 D feet of ELECTRUNITE 
‘Ss was used ¢ ery 
Sede sie denadiaaitel Blane 
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195,000 } feet of ELECTRUNITE 
Ss was used in wiring 
this mid-westera bank building. 


This electic utility power, plant 
is is ed in 45 iinaer t eam 


75,000 feet of ELECTRUNITE 
Steeltubes protects the wiring in 
this eastern elementary school. 


A modern, air-conditioned, Chicago 
pond pod store—83,000 feet ; 
RUNITE Steeltubes nn aattee. ‘kod 











ALSO MANUFACTURERS OF 
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ELECTRICAL WIRES AND CABLES 
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T’S recognized as excellent management, these 

days, to improve industrial lighting —using 
incandescent lamps of higher candlepower in 
new and modern reflectors, the highly effective 
G-E mereury-vapor light sources, or the sensa- 
tional new fluorescent lamps. 


It’s a proved fact that better lighting speeds up 
production, improves quality, reduces spoilage, 
and steps up morale. 


But the big deterrent in the past has been the 
cost of modernizing the wiring, not the cost of 
the lamps or reflectors or the cost of operating 
more powerful light sources. 


General Electric, when recently confronted with 
this problem in its Pittsfield works, turned to 
one of its products which has been solving many 
other industrial problems—Pyranol transformers. 


Because Pyranol, the liquid in these transform- 
ers, is noninflammable and nonexplosive, the 
transformers can be placed anywhere in the 
factory, without a fireproof enclosing vault. This 
meant that we could divide the existing lighting 
circuit into several short sections, install a small 
Pyranol transformer near the ceiling to serve 
each section, and modernize the lighting at a 
much lower cost than by any other method. 


The sketches at the right graphically depict the 
simple solution. Investigate this method before 
you relight your next bay, floor, or building — 
and before making new installations —and spec- 
ify G-E Pyranol transformers for use in your 
plant. Ask your G-E representative for complete 
details, or write for Publication GEA-3180. Ad- 
dress General Electric Company, Dept. 6 -201, 
Schenectady, New York. 
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WORDS THAT WILL ASSURE YOU A 
PERFECT, LONG LIVED WIRING JOB 


Use this phrase 
as a standard 
for all your 
wiring jobs .. . 

















CRESCENT 
OFFERS 


the following choices of in- 
sulation for standard build- 
ing wires and cables: 


Code Grade 
30% Performance Grade 
ENDURITE Heat Resisting 











“Electrical wiring shall meet all conditions 
and requirements of the National Electrical 
Code and shall be of sufficient size to 
assure a voltage drop not greater than 





a ....m vey three per cent to the final distribution 
ing Grade point. Insulation shall be one of the types 


Intermediate Grade 


SOME CRESCENT PRODUCTS 


Armored Cable 
Bare Copper Wire and 











listed at left, except where excessive heat 
will be encountered in which cases specify 


CRESCENT ENDURITE Heat Resisting 













Cable H H . 

A... Sa rubber covered insulation. All wires and 
and Leaded cables shall be Crescent. 

Flameproof Wire and 
Cable 








Flexible Cables 

Flexible Steel Conduit 

Lead-Covered Wire and 
Cable 

Non Metallic Sheathed 
Cable 

Parkway Cables 

Power Cable 

Rubber Insulated Wire 
and Cable 

’ Signal Cables 

4 Varnished Cambric 

{ Cables 

Weatherproof Wire and 
Cable 


We also manufacture wire 
and cable to meet al! gov- 
ernment specifications. 











ower 


Pe ID 


e-3* 
















WRVE 
Sem: 8 Sh fo oat . 


TEST ES RN A OE NE 


(4 








se 


LN awa —n 9 HNN = 
Aas PAS ROS See wee 
SODA ae Wate 





Electrical Contracting, April 1939 


































































let eel de 


years of 


manufacturing electrical wires and cables that also 


assure you the best 
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in electrical conductors..... 





INSULATED WIRE 


TRENTON, NEW JERSEY. 


SALES REPRESENTATIVES 
ATLANTA, GA., Edgar E. Dawes, A-4 Rhodes 
yr Annex. 
BALTIMORE, MD., Electrical Sates Co., II! 
Cheapside. 
BOSTON, MASS., C. C. Pierce Co., 241 Pur- 
chase St. 
"BUFFALO, N. Y., Crescent Sales Co., 294 Eim 
CHICAGO, ILL., Crescent Electric Sales Co., 
624 W. Adams St. 
"CINCINNATI, OHIO, The Henger-Fairfield Co., 
124 E. 7th St. 
CLEVELAND, OHIO, The Henger-Fairfield Co., 
1808 Columbus Road. 
DETROIT, MICH., Hemphill & Co., 517 E. 
Woodbridge St. 
ae ey IND., A, Lee Clifford, 330 W. 
ew Yor 4 
*KANSAS CITY, MO., W. F. Howe & Co., 2627 


eGee St. 
Los aneeere CAL., Henger-Seltzer Co., 130 


a 


Kw 


ae WAP, 8S. Hew . 
. , MINNEAPOLIS, MINN., R. H. Cupples Co., 324 
. First St., N. 
*NEW ORLEANS, LA., Paul Hogan, Jr., 823 
Perdido St. 


NEW YORK, WN. Y., Kearton & Nagle, 555 W. 
"PHILADELPHIA, PA., E. R. Blyler, The Bourse 
9. 

PITTSBURGH, PA., Crescent Sales Co., 298 
Duquesne Way. 

ST. aoe MO., Leigh A. Doxsee Co., 815 S. 

SAN FRANCISCO, CAL., Hodges & Glomb, 1264 
Folsom St 


*Do not carry warehouse stock. 
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Luminous Tube 
Transformers 


For Signs and Spectaculars 


All Jefferson Transformers (above 
5000 volt secondary) for luminous 
tube signs incorporate the midpoint 
grounded, balanced design principle— 
pioneered by Jefferson and largely 
responsible for the present efficiency 
and popularity of luminous tube signs. 
Made in types for every need, for 
indoor and outdoor service—all de- 
signed especially for their purpose. 





For Interior Illumination 
and Decoration Systems 


To improve the present use of the 
highly efficient fluorescent luminous 
tubing for interior illumination and 
decoration, Jefferson has added the 
Series 727 Transformers particularly 
suited for this service. These Trans- 
formers may be mounted recessed in 
wall, ceiling or post, or installed on 
the surface. High tension cables are 
eliminated, electrode housings are re- 
cessed and connections to the primary 
are quickly made by means of con- 
venient screw terminals. There are 
knockouts for conduit entrance and 
adjustable brackets for either surface 
or recessed mounting. When re- 
cessed, flush plates are available. 








ME-PROVEN RELIABILITY 


Power Circuit 
Transformers 














Instead of distributing both low 
voltage (110-120) circuits and high 
voltage power circuits with their 
duplication of conduits and wiring 
—present practice in industrial 
plants is to distribute only the 
higher voltage current. This saves 
installation expense, cuts line 
losses—and cuts electric bills by 
reason of lower Kwh rate. 

For lighting, fans, small electric 
tools and appliances, Jefferson 


Three of 31 Jefferson Air-Cooled Power 
Circuit Transformers in metal-working 
plant. 


Air-Cooled Power Circuit Trans- 
formers are installed wherever re- 
quired. Being air-cooled, they 
present no fire hazard—and may 
be mounted on wall, post, or floor. 









Jefferson-Union Renewable Fuses 


For over 40 years Union Fuses have established 
their worth—simple, rugged, easily renewable, 
Jefferson-Union Renewable Fuses should be in 
your stock in all standard capacities. 





Jefferson Fustats 
A combination fuse with thermal cutout—resists 
tampering and stops over-fusing. Thermal cutout 


provides a long time lag and prevents blowing 
needlessly on harmless motor starting loads. Stops 
over-fusing because 20 or 30-ampere Fustats will 
not fit into a 15-ampere adapter. Similar limita- 
tions apply to all sizes. Available up to 30 
amperes. 


JEFFERSON ELECTRIC COMPANY 


BELLWOOD (Suburb of Chicago) ILLINOIS 
Canadian Factory: 535 College St., Toronto, Ontario 
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With which is consolidated The 
Electragist and Electrical Record 


Established 1901 


EARL WHITEHORNE 
Editor 


GLENN SUTTON 
Manager 





FRANK J. SEILER Associate Editor 
ALICE McMULLEN Assistant Editor 
W. T. STUART Middle West Editor 
W. A. CYR Pacific Coast Editor 
HARRY PHILLIPS Art Editor 









A SERVICE PAPER for electrical contractors, 
engineers, motor shops, industrial electricians 
and inspectors, covering engineering, instal- 
lation, repairing, maintenance and manage- 
ment, in the field of electrical construction— 
industrial, commercial, and residential. 
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We use offset lagging... 
easy fo remove...ends nail nuisanc: 


To protect 
your profit 








KNOW you value the modern, im- 
proved insulations offered by Anaconda. 
That’s why we devise special, improved “‘pack- 
ages’’ to bring them to you. This offset lag- 
ging on the Anaconda cable reel is an example. 
See how simple and easy it makes every- 
thing. First of all, there are no nails to weaken 
the flanges of the reel. Second, instead of the 
troublesome old way of removing individual 
nails, you remove this lagging without the 
least trouble. 

There’s no danger of stepping on nails... 
furthermore, no danger of nails damaging in- 
sulation. The label pasted on the reel has space 
to write down the number of feet of cable re- 
moved; thus it gives you a ready reference rec- 
ord that tells just how much is left on the reel. 
A small matter, maybe, but mighty convenient. 

In these and other ways, we work to protect 
your profit on Anaconda products. Anaconda 
quality makes this line the easiest to sell. The 
line is complete. There’s an Anaconda product 
for every wiring requirement... each manufac- 
tured for greater service, greater sales, greater 
profit for the wholesaler and contractor. Why 
Vy ~ not concentrate on the Anaconda line? _ssais 








This shows how easy it is to 
open a reel of Anaconda cable 
protected by offset lagging. 


INSERT FOR METAL STRAP 


LAGGING This diagram shows 
what an improvement 
\ orrset Anaconda offset lagging 
is. Steel straps hold the 
REEL lagging in place and do 
away with need of nail- 
ing. Easier to remove... 
protects insulation and 

you from nails. 
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Label on end of reel gives place 
to make a record of lengths re- 
moved thus furnishing you with 


exact number of feet remaining. D | S T R | B U T 0 R 
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High Priced Smoke 


ABOUT THE SNOOTIEST SMOKE a man can smell comes from the Corona 
Corona and the Bock Panetela. They have long been the most 
famous of Havana made cigars. So the world was shocked one day 
when they moved the whole works up to Trenton. 


: REASON? Why the Cubans, who had been rolling these perfectos 
and panetelas, each consumed ten cigars a day himself. It totaled 
4,500,000 a year. And all the profits were burned up in entertain- 
ing the help. But New Jersey girls prefer cigarettes. 


I MAY BE WRONG. There are a lot of things I don’t understand. But to 
‘me, it looks like it is about time for the electrical contractor to 


close his Havana shop, too, and get up on the Delaware and make 
some money. 


: CORONA PEOPLE PULLED OUT of Havana because they thought it 
would be a smart idea to sell these 4,500,000 high priced cigars and 
quit giving them away. I am thinking it would be no less smart 
for contractors to quit giving so much of their work away. 


; CURSE OF THIS BUSINESS is that the buyer seldom knows the differ- 
ence between quality and tripe. You tell your customer—‘This is 
the thing!”’ He believes you. Then comes another bidder and says 
—‘“But this is cheaper and good enough!’’—And the poor prune 
falls for it. 


IT IS OUR FAULT, OF COURSE. I say it humbly. But we fail to sell this 
customer precisely and securely on the quality and quantity we offer 
him. We fail to give him both conviction and proof that that is 
what he wants. And so the chiseler cuts him down. 


MOST PEOPLE DESIRE TO BUY WELL. Let’s build on that. Let’s write 
better specifications. Let's sell specific quality material and prove 
skill on all big jobs. And on smaller work, let’s give no bid that 
is not covered by a drawing and a schedule which makes plain just 
what we offer and its value. This is good selling. 


IT IS MORE THAN JUST PRICE COURAGE. It is the common sense policy 
of doing less bidding and making more money on it—of selling your 
cigars and not smoking them in the factory. And any contractor can 


move to Trenton, if he wants to. 































































Specify WHAT you want .. WHERE you want it... WHEN you want it.. 




















Appliances 





Ss 


Armored Cabie 


BS i 





ircuit Breakers 


Westinghouse Electric Supply Company, 


We Have It! 


staffed with 2200 





trained sales and service people in 74 branches, sells 60,000 
customers their requirements from 50,000 items in its stocks. We 
have what you want or can get it for you in a hurry. Here is a 
National source of supply for all electrical products. And, in 
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Conduit 


GS Ce 


Conduit Accessories 


9 = 


Conduit Fittings 


addition, we cooperate with sound engineering and sales service. 


You'll find our nearest branch in the phone 
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Electric ASG Fibre Conduit Fuses 
Non-Metallic Outdoor 
Sheathed Cable Wire and Cable 


book. Let us help you with that next tough 
specification job. 


products shown 


here merely indicate the 
variety of stocks in each 
WESCO branch. 
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BR ter e Metal i] 


Porcelain Knobs,etc.| Underfloor Raceways | Signalling Equipment 
Safe 
AS dq: oe. By) 
Switches 











Have you a copy of our handsome 
637 page catalog? We believe it lists 
every electrical product you will ever 
need for any specification on any job. Let us send you 
a copy with our compliments. Simply fill out and mail 
the coupon today. No other obligation. 


. 
eo Electric Supply Company 
150 Varick Street, New York City 


(J Please send me copy of your Catalog No. 72. 


C) Only in case I check this space—have a representative 
call to discuss electrical 


specifications. 





Time Switches 











Wire — Cable 


Westinghouse 


Electric Supply Company 
150 Varick Street 
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Wiring 
Devices 









New York City 


A National Distributing Organization 
BRANCHES IN 74 CITIES 
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THREE KINDS OF BUSINESS make this sub- 
stantial building hum with steady volume. 


FF-HAND one would not ex- 
O pect to find a large motor serv- 
ice shop at the nation’s capitol. 
For Washington is not an industrial 
city. And without much in the way of 
industrial activity going on, a complete 
shop like that of the Central Armature 
Works, Inc., stands out conspicuously. 
This company’s three-story and base- 
ment fireproof building is located 
several brassie shots from Pennsylvania 
Avenue, and only a short stroll from 
some of the capitol’s newest structures. 
And from tog to bottom, its 22,000 
square feet of concrete floor area is 
jammed with activity. 
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BUILDING a 


Balanced Volume 


When a business grows large in its field, there is 


usually some good reason. 
tral Armature Works, Inc., clicks in Washington, D. C. 





Here is why the Cen- 


AT THE CONTROL, to smooth out rough going are Henry J. Doerr 
(left), president; E. A. Camp, sales and purchases; Walter Bailey, 
in charge of shop; below, the personnel that rolls the load. 


For new motor sales here bulk 
$40,000 to $50,000 per year. The aver- 
age inventory is $30,000 in staple sup- 
plies. And a staff embraces 40 employ- 
ees in the shop and in construction 
work. The sale of V-belts and sheaves, 
over the counter and for use in modern- 
izing customer equipment, runs $4,800 
per year. And all this despite stiff 
competition from nearby Baltimore. 


Here are some of the activities that 
keep Central Armature Works busy— 


1. Complete motor service shop for 
reconditioning all sizes of motors, 
generators and control apparatus. 


2. 


Special mechanics in a separate 
department to handle electric tool 
service and small motors. 


Transformer department for re- 
conditioning large power com- 
pany equipment. 

Complete equipment for heavy 
machine work, spraying metal on 
worn shafts, and welding. 
Construction department, special- 
izing in power wiring and plant 
changeover work. 

Outside service crews trained to 
shoot trouble wherever found on 
complicated control equipment. 
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TRANSFORMER SERVICE requires special 

facilities, so a separate department runs it. 

And this 11-ton, 1100-kva, 6600 volt unit 
is being handled with care. 


Apparatus sales staff trained in 
applications of 

and control. 
8. Stocks of new 
parts, accessories and supplies. 
Most of this from 
communities within 30 miles of Wash- 
ington. 
buildings and several power companies, 


motors, drives 


and used motors, 


business comes 


It is drawn from government 


as well as electric elevator service com- 
panies, local electrical contractors and 
individual customers. 

It all sums up as a good example 
of the value of building a well balanced 
organization and operation. For this 
company maintains an efficient relation 
between machinery repairs, apparatus 
sales, work. 
This sounds simple enough on paper, 
but to make it succeed in a non-indus- 
trial city requires management. This 
is the job of Henry J. Doerr, who as 
president of the company, heads up the 


supplies and _ installation 
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FLOOD DAMAGE-—Testing the reconditioned armatures from 80-hp. 
5500-volt motors of the Memorial Bridge before re-installation. 


HEAVY APPARATUS—This 65-ton converter from a government 
building required reconditioning, while installation crews handled 
rewiring and installation details at a new location. 


staff of 40 workers. Assisting him are 
Walter Bailey, in charge of the shop, 
and E. A. Camp, in charge of apparatus 
and supply sales. This’ three-man 
teamwork keeps six trucks rolling on 
service calls, bringing in business, and 
delivering apparatus and supplies sold 
in the Washington area. 

Since this established 
in 1915, it has taken on various work 
usually considered a little out of the 
ordinary for the motor shop. 


company was 


For ex- 
ample, facilities for repairs were de- 
veloped to handle large 
work as well as the 


transformer 
full range of 


motors and generators. A $30,000 lay- 
out for the machine shop brings in im- 
portant jobs to re-build special equip- 
ment, or to apply motors to machines. 
And then small motors and tools have 
been centered in a special division that 
renders quick service. 

The construction and sales depart- 
ments are geared to the shop. Installa- 
tion and changeover crews draw upon 
its resources for smoothing out tough 
spots. And in selling new apparatus, 
controls, drives or supplies, both the 
shop and construction departments get 
new leads for business as well as co- 
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operate in working out practical appli- 
cation problems. 


It makes a perfect 


combination, because these departments 
coordinate under some simple rules that 


guide 
1. 


2. 


CUSTOMER CONVENIENCE prompted this up-front service station for 
small tools and motors. It saves delays and trips back and forth 


their procedure. 


Each department is operated so 
as to avoid upsetting good will 
for another department. 

Since the shop serves electrical 
contractors, the contracting de- 
partment avoids unfair tactics in 
outside bidding. 

Sales of apparatus and supplies 
are made as specialists, and not 
in competition with wholesalers, 
and not to disturb other con- 
tractor’s customer relationships. 
Trouble shooting is in charge of 
four service men who know spec- 
ial motor and control apparatus. 
They are called out on new in- 
stallations made by contractors 
and on equipment in government 
buildings, which is under guar- 
antee. Tactful procedure by this 


= 





to the main shop areas. 


POWER TRANSMISSION headquarters, where 
the volume in v-belts and pulleys has 





grown to $400 per month. 


crew makes friends, especially 
with machinery manufacturers. 
Elevator apparatus repairs are 
not made directly for building 
owners, but are limited to ele- 
vator service organizations. 
This broadens the scope of shop 
work, without encroaching upon 
the specialized field service of 
these organizations. 

Machine shop work is not solic- 
ited, but is limited to what may 
be required in connection with 
electrical apparatus, changeovers 
and the fabrication or develop- 
ment of special test machinery 
for government bureaus. 
Regional service is handled for 
electrical manufacturers, such as 
motors, heavy control, motorized 
tools. It is handled with strict 
impartiality and in a manner 
that avoids conflict in the appa- 
ratus sales department. 


Here then is a closely knit service 


SPECIAL SERVICE for contractors and elevator companies. 
controller and its motor get general reconditioning before re-in- 


organization that passes up nothing 
from the smallest motor or electric tool 
to a large power transformer. A cross- 
section of the customer list includes: 


Power companies 

Government bureaus 

Breweries 

Sand and gravel plants 

Brick yards 

Bottling works 

Railroads 

Elevator service companies 

Motor manufacturers 

Planing mills 

Ice cream plants 

Controller manufacturers 

Stores and hotels 

Office buildings 

Capitalizing this diversity of elec- 
trical service has required coordination 
of shop, sales and field service. At the 
Central Armature Works it all clicks. 
Which proves that a balanced indus- 
trial service, properly managed to meet 
the local demand, can be expanded. 





Here a 


stallation in another building. 


MACHINE SHOP functions justify a $30,000 
layout of modern equipment that keeps the 


whole job in the shop. 





CUSTOMERS NEED industrial supplies and 
these two salesmen up front deliver mate- 
rials and equipment over the counter. 



































































COMFORT 






tor Summer Camps 


Use these ideas 


to sell wiring comfort for summer cabins on your nearby lakes 





REST HEADQUARTERS—1I housands of summer camps in all our vaca- 
tion spots can enjoy extra comfort the electric way. 


LMOST every family, while the 
are growing, yearns 
for a cabin in the great out- 
doors. But the modern family also 
likes plenty of the everyday city com- 
forts. Which means that cabins on 
the lake shore today should be well 
wired for all the electrical equipment 
that will add to vacation enjoyment. 

Proof of this is found in the experi- 
ence of an alert New Hampshire elec- 
trical who lots of 
work for big-city people build 
lake-shore cabins in the Granite State. 
For when Chellis Sanborn, of Laconia, 
approaches a cabin-building prospect, 
it is not “just another cabin job.” The 
wiring layout for a recent Lake Winne- 
pesaukee installation shows comfort 
provisions that exceed those in many 
town homes. 

These features are there because 
some definite ideas are sold to these 
prospective cabin builders. In a word, 
Mr. Sanborn impresses them with these 
important facts— 


children 


contractor, does 


who 


1. Vacationing families usually spend 
a large part of the summer on the 
lake shore. So all the comfort 
facilities of the city are needed. 


2. These people come and go in a 


hurry. They need to get organ- 
ized and to get away on short 
notice. So the wiring system 


should be always ready for serv- 
ice without annoyance from break- 
downs or delays. 

3. Cabins are often crowded with 
guests, sometimes “loaned out” to 
them. These people are strange 
to their surroundings, therefore 
handyman wiring arrangements, 
flimsy outlets or awkward control 
facilities are embarrassing and 
dangerous. 

4. Summer recreation extends to 
night time, when good lighting 
and handy switching are needed 
to prevent injuries to young and 
old children playing around yards, 
walks, docks, woodpile or garage. 

. Heavy-duty wiring is called for, 
because out-of-the-way camps de- 
pend upon electrical cooking, 
water heating and pumping. 


Working on this basis, Sanborn 
makes adequate layouts. They offer 
pointers that should help other con- 
tractors sell comfort wiring for 
lake-front cabins— 
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CORDS MINUS—Planning for comfort and entertainment adds 
permanent facilities that won't let hosts down at critical moments. 


1. Heavy-duty wiring for kitchen 
appliance outlets. 

2. Three-location control of living 
room fixtures. 

3. Adjustable floodlights to light up 
front yard and boat dock, also for 
backyard and pathway to garage. 

4. Convenient plug-ins for all rooms, 
especially in the living room and 
large screened-in porch. 

5. Lights over washbowl-mirror lo- 
cations in all guest rooms. 


6. Lights in all closets. 

7. Separate heavy-duty circuits for 
range, water heater and water 
pump. 

8. Main service of three No. 4 con- 
ductors. 


Here, then, is an example of ade- 
quate cabin wiring for others to shoot 
at. It proves that cabin owners want 
wiring comfort without the hazard of 
cord makeshifts. The big job is to 
approach prospective owners with com- 
fort ideas. They are wanted. 

So apply Mr. Sanborn’s Five Points 
of Comfort for Summer Camps in your 
lake areas. Get in one good job as 
an example. It will set a new standard 
for your selling. Results will follow. 
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MODERN SERVANTS belong in the cabin 

kitchen so all can enjoy vacation pleas- 

ures. Quick meals are assured by ade- 
quate wiring. 
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SELLING THE PLAN /feé- 
quires only the observance 
of obvious needs for vaca- 
tioning families. The lay- 
out records the final ar- 
rangement. 





AFTER DARK SAFETY requires 

lighting for paths to beach or 

dock where tender feet and 

shins often take cruel punish- 
ment, 


STUMBLE INSURANCE for 
night trips to garage, wood- 
pile and points beyond, comes 
from providing a few prac- 
tical lighting remedies. 
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Based on a simple method of weekly reports used 


by the Beltzhoover Electric Company of Cincinnati. 


HE largest variable in the elec- 
trical construction contract is 


labor costs. Material costs may 
vary widely, of course, but by proper 
inventory control and job quotations 
on the large or special items, these 
costs may be controlled within narrow 
limits by the office staff. The same is 
true of miscellaneous job expenses. So 
with a reasonable degree of vigilance 
on the part of the estimator and the 
superintendent, the miscellaneous costs 
can be anticipated and held within nar- 
row limits. 

The methods of electrical contractors 
in analyzing labor costs differ widely. 
The problem is to provide an accurate 
analysis at brief intervals in a form 
that will quickly indicate variations 
from estimated figures, so that losses 
can be avoided. 

The Beltzhoover Electric Company 
of Cincinnati, Ohio has prepared a re- 
port form for transmitting payrolls 
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from the job to the office which includes 
a weekly labor cost analysis. The re- 
port is made out in triplicate. The 
original is filed in the cost department, 
a copy bound in a labor report book in 
the superintendent’s office and the third 
retained in the job record. 

The payroll form lists the names of 
the workmen, the hours worked and the 
job number. Three additional columns 
give the essential labor control infor- 
mation. At the bottom of the page the 
various operations of the jobs are listed 
and numbered in ten classifications with 
room for an additional special classifi- 
cation. Opposite the workman’s name 
is entered the operation number of the 
type of work he was doing, the location 
of the work and an approximate esti- 
mate of the number of units installed. 
In the case of operation No. 1, ie., 
conduits, outlets, supports and so forth 
within structure, the tabulation would 
read, operation No. 1, first floor, 250 


LABOR ANALYSIS form de- 
veloped to provide a 
weekly indication of the 
progress in labor costs 
on individual job 
operations. 


ft. There is no attempt made to break 
down the classifications or operations 
into various sizes of conduits for other 
details. 

At the bottom of the sheet, where 
the operations are listed, two columns 
indicate the job progress. Under each 
classification in a column headed “La- 
bor Costs—This Report” the number 
of hours and the dollar cost applying 
to that operation is entered weekly. In 
the second column the labor costs to 
date are accumulated. 

In the supervisor’s report book in 
which the labor reports are filed by 
jobs, a break down of the estimated 
labor on each job is tabulated accord- 
ing to operation numbers to coincide 
with the weekly labor report. As the 
labor reports are filed in such a way 
that the latest form always faces the 
estimated operations cost, the status 
of the job and the cumulative labor 
costs on each operation may be com- 
pared with the estimated figures at a 
glance. 

The labor analysis report is-a_part of 
the regular payroll form and the only 
additional paper work required of the 
job foreman is the classification of each 
workman’s output into one of the ten 
operations listed. After that the an- 
alysis of the job progress and labor 
cost analysis is a simple clerical job 
in the office. 
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Good specifications produce 


good wiring jobs and protect 
profits. Poor specifications make 
trouble for owners and their ar- 
chitects and lose money for the 


contractor. It pays to do it well! 


This review of design and 
specification procedure is pre- 
sented, therefore, to check against 
your present methods. It embraces 
wiring for light, power and sig- 
nalling — modern standards, en- 


gineering data, diagrams. 


It discusses the use of speci- 
fications in selling. It sets down 
guiding rules for planning and 
specifying wiring systems for res- 
idences, apartment houses and 
farms, for commercial, institu- 


tional and industrial buildings. 











Taking the GAMBLE 


































What good plans and specifications are worth to the 


contractor—How he can use them to his greater profit. 


mate for wiring, which fulfills his obligation to give the 
owner and architect a complete electrical installation. 


4. The electrical inspector 

He wants to be sure that proper provisions are made for 
safety, adequacy and convenience, and to avoid the delays 
and extra expense that reinspections cause the owner. 





5. The electrical contractor who does the job 

He wants to be sure, when bidding on plans and speci- 
fications, that he is protected against unreasonable de- 
mands due to vague or incomplete plans or specifications, 
and that in submitting a proposal to do a good job, he is 
not at the mercy of unfair competition. 


Now since all these men look at the job from different 
viewpoints, it is not difficult for misunderstandings to 
creep in. In fact, there is only one way to avoid it. And 
that is to put the whole purpose and program on paper in 
a set of plans and specifications that cover every detail 
clearly. For if nothing is open to doubt or misinterpreta- 
tion, then everybody gets the same picture of the job. But 
if descriptions are indefinite and incomplete, anybody 
reading from the angle of his honest self interest may get 
a wrong idea as to what is planned or promised. He may 
do the wrong thing. Conflicts easily result—and losses. 

The common defects in careless and incomplete plans 
and specifications come from— 




















APARTMENT LAYOUTS combine the 

general needs of many families with 

the more complex and heavy duty 
services to the building. 


IVE people have their fingers in the wiring of a new 

building. Each one of them should understand clearly 

just what this wiring installation is to embrace—and 
why—just how it is to be put in—and when—and what 
it will cost. These five interested people are— 


1. The owner 

He wants to be sure that complete electrical facilities 
are provided which give him the most for his money. 
These facilities he measures in terms of safety, conveni- 
ence, permanency, adequacy, efficiency and avoidance of 
future trouble. 


2. The architect or consulting engineer 

He wants to be sure that his client is protected against 
deviation from intended standards of quality, completeness 
and workmanship and against claims for extras. He must 
see that plans and specifications clearly and fully provide 
for the needs of his client. 





RESIDENCE WIRING can follow established standards that provide 
3. The builder or general contractor general adequacy requirements for all parts of the home. But 
with these standards there is opportunity for extra comfort and 


He wants to be sure that his budget includes an esti- quality that is worth selling. 
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of WIRING 











1. Insufficient outlets indicated. 
2. Improper location, spacing and arrangement of 
outlets. 
3. Vague symbols lost in cluttered plans. 
4. No layout covering outlet grouping or routing of 
important runs. 
. Lack of details covering special construction or 
assemblies. 
6. Capacity of service, feeders and equipment not 
stated. 
No clear provisions as to spares, future loads and 
leeway beyond the Code minimum. 
8. Grades of material not clearly stated. 
9. Scope of work indefinite. 
10. No coordination of layout with other building 
conditions. 
11. No allowance for voltage drop. 
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It is essential, therefore, that the planning and speci- 
fying of a job be based upon the firm foundation of well 
organized facts. The program must be built up in an 
orderly progression, step by step, that embraces 





1. Determining the various outlets needed and their 
load requirements. 


2. Locating these outlets on a plan or layout. 

3. Designating all outlets upon the plan by the correct 
symbols. 

4. Calculating and designing the circuit and feeder 
system. 

5. Preparing detail drawings to cover special equip- 
ment or installation conditions. 

6. Writing definite specifications to incorporate cor- 


rect materials for all requirements. 

To set up the job in this logical sequence with complete 
assurance of accuracy, the person who lays out an elec- 
trical system must be competent and accurate. He must 
know the prevailing laws and codes and standards for that 
type of job in that locality, including— 

National Electrical Code. 

Local and state laws. 

National Adequate Wiring Standards (Handbook) 

4. Standard loads for illumination. 

5. Wiring recommendations of manufacturers cover- 
ing their equipment. 


1 
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Primarily, therefore, plans and specifications are a 
measure of the quantity and quality of an electrical instal- 
lation. The plan provides a tangible exhibit of the struc- 
ture or premises, upon which are indicated clearly whatever 
electrical facilities have been decided upon for the various 
floors. Specifications state definitely the scope of work to 
be performed and the grades and makes of all materials 
to be installed. This done, the electrical contractor who 
submits his bid, the architect or builder who checks the 
bid, and the owner who is to pay for and use the wiring, 
are all informed. No advantage can be taken by one party 
over another. Unscrupulous bidders are restrained from 
attempting to skimp the job. Confusion is avoided. 
Unnecessary delay is eliminated. Investments and profits 
are protected. ‘ 


The Approach to System Design 


In the preparation of wiring plans and specifications, 
the procedure naturally differs for different classes of 
buildings. For this reason the following chapters give 


INSTITUTIONAL LAYOUTS, as for schools, usually suffer from competitive bidding. Since these jobs are 
seldom better than the plan and specifwation requires, initial designs should set a standard ample for 


meeting electrical needs for many years ahead. 





















































































separate suggestions for residences, apartments, farms, 
commercial, industrial and public buildings. 

The purpose is to set down in proper order the consid- 
erations that should govern system design and the elements 
that should make up the specification, for different classes 
of work. No attempt has been made to present the exact 
words to be written into any specification, because each 
job calls for its own description. It is more practical and 
helpful, therefore, to use a guiding schedule of features 
and factors that a complete specification should include. 
Then whatever the job requires may be written in by a 
simple statement, with assurance that nothing has been 
forgotten. In selecting and describing materials for any 
installation, however, it is well to have the following points 
in mind— 


A. For Residences 


Plans for the home should follow the general rules of 
adequacy in outlets and control that have been established 
as standards for every room. There remains but the 
matter of including extra features to suit unusual room 
arrangements or owner preferences. So the laying out of 
an average residence system is a generalized procedure. 
But the specification must clearly set forth the grade of 
materials, provisions for additional capacity, and all 
features of special circuiting and feeder design that are 
not made clear on the plan. 


B. For Apartments 


Although an apartment building is essentially a multi- 
plication of dwelling units, the wiring design requires 
more detailed treatment both in the plans and specifica- 
tions. After the room requirements for adequacy of out- 
lets and control have been determined, there remain— 

1. The lighting of halls, public areas and store spaces. 

2. Special power and signaling requirements. 

3. Metering and feeder facilities. 

4. Coordination of wiring plans with other mechanical 
work. 

The wiring plan must clearly tie the dwelling units 
together in a balanced system. The specifications must 
establish the types and grades of materials that are to 
be used. 


C. For Farms 


Plans are seldom available for farm buildings and the 
wiring is generally covered by a layout sketch and a 
schedule of outlets. But since farms combine house wir- 
ing with other small buildings using light and power, the 
contractor should prepare— 


1. A layout sketch and schedule of outlets for the 
dwelling, based on regular residence standards 
of adequacy. 

2. Separate sketches of larger farm buildings, show- 
ing outlets and controls, and a schedule of outlets 
for smaller buildings. 

A sketch, showing the service pole and feeder lay- 
out to all buildings, indicating sizes of conduc- 
tors employed and, a supplementary schedule of 
feeders and special outlets, where necessary. 

4. A specification covering the full scope of work, 

defining grades of material and special provis- 
ions for future loads. 
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MODERN FACTORIES need heavy duty service and materials that 
stand hard usage. Unrestricted electrical facilities should be pro- 
vided. Bare necessity wiring systems soon restrict production. 


D. For Commercial, Industrial and Public Buildings 


Electrical work here must provide for specific loads and 
functions that vary from one area to another, so the wir- 
ing requirements in these buildings can seldom be covered 
by any general rules. The plans can not be marked with 
outlet symbols until lighting layouts, power loads and 
signaling systems are determined. And the layout and 
specification procedure is influenced considerably by— 
1. Structural conditions affecting system design and 
choice of wiring methods. 

2. Character of load demands as to flexibility and 
future expansion. 

3. Abuses or hazards prevailing in certain areas. 

4. Selection of equipment, wiring system and type 
of electrical service. 


E. For Re-wiring Old Buildings 


Here plans are seldom available, so the contractor is 
usually required to describe the proposed work after a 
survey of the premises. System designs for rewiring 
should always be supported by a layout sketch that covers 
the principal work involved and a brief specification of 
such essential elements as feeder sizes, switch ratings, 
number of circuits and grades of material. More elab- 
orate electrical plans and specifications may be justified 
in some instances. The purpose is to provide the customer 
with a clear explanation of his needs, how your layout 
will meet them and in what way your work ties in with 
or alters the existing system. Select materials, as in 
specifying new work for the different classes of buildings 
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F. What To Do For Small Jobs 


Up to this point our discussion has dealt chiefly with 
procedure for designing or improving electrical systems 
that employ plans and specifications. Yet a great deal 
can be done to raise the standards of smaller work which 
is never covered by plans. For among the widely vary- 
ing classes of small jobs on which electrical contractors 
quote, there are likewise differences in opinion as to the 
best methods and materials to use. The best protection 
against “cheapness” in competition from other bidders 
is to— 
1. Make simplified layouts or sketches that show the 
work. 

2. Prepare brief specifications that cover grades and 
sizes of material. 

3. Submit concise proposals based on layout and 
specification. 

4. Make a salesmanlike presentation of every proposal. 


In a word, make sure your customer understands your 
layout, and has confidence in the standards of materials 
you propose to install. For residence work, use a “cus- 
tomers layout sheet,” cutouts of furniture, that show 
whether outlet positions are convenient for different furni- 
ture arrangements, and replicas of convenience outlets, 
that can be thumb-tacked on the wall to show where new 
outlets are needed. These forms may be purchased at 


BUSINESS BUILDINGS rapidly outgrow their electrical facilities, if 
the wiring fails to provide for the needs of changing tenants. But 
adequacy can be assured for years ahead when planning anticipates 
future demands throughout the building. 
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small cost from the National Adequate Wiring Bureau, 
155 East 44th Street, New York. All this makes it easier 
to sell customers what they need and to insure that other 
bids will be obtained on the same number of outlets and 
standards of materials. 


G. Working With Architect and Engineer 


The electrical contractor is key man in this group con- 
cerned with electrical layouts for different kinds of build- 
ings. He is in a fortunate position to help the others 
and in so doing help himself. And in most cases the way 
to do it is to work closely with the architect through the 
planning stages of the job. And there are plenty of places 
to lend a hand, such as— 


1. Advocate the use of correct electrical symbols. 

Promote the use of quality and adequacy standards. 

Assist in checking the owner’s needs based on past 

experience with the type of building being 
planned. 

4. Recommend specialists to help in working out com- 

plicated phases of the electrical job. 

Supply essential data on conditions affected by local 

ordinances and power company regulations. 

6. Explain riser layouts, special equipment groupings 
or control ideas that will improve the job. 

7. See that such essential items as scope of work, 
grades of material, alternate bids, approval of 
final layouts and shop drawings are covered in 
the specification. 


a) 
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The contractor who points out the importance of care- 
ful designing in electrical systems, wins the confidence and 
approval of the architect and engineer. And their support 
opens many doors to more business. 


Specifications Help You Sell 


As a matter of fact, there is a selling side to plans and 
specifications that is overlooked by too many electrical 
contractors. Yet it has been proved mighty profitable by 
others who have made a practice of assisting in the writ- 
ing of electrical specifications for architects and engineers. 
For the average architect is not as well informed on 
current details of electrical design and equipment as the 
contractor. The average engineer is not as familiar with 
new methods and materials. Why should they be? There- 
fore, they welcome the cooperation of the contractor. 

So it pays to participate actively in the planning of jobs, 
that you expect to bid on and hope to secure. It means 
that you can write in the materials that you know are best 
for the job. You can guide the system design so that it 
offers economies in labor and supervision. You can make 
sure that everything is so well defined, that no other 
bidder can scalp the job by substitutions and alterations. 
And the principle applies to small work as well as large. 

It would be a fine thing for the electrical contracting 
industry if we could establish the rule that there should 
be “A wiring plan for every wiring job—a specification 
for every plan”. And why not? Small jobs involve only 
small sketches, simple schedules of materials. But in 
every case, the benefits are all there. The owner and the 
contractor are both protected. And specifications can be 
prepared readily and with full assurance that they are 
complete, by following the simple guidance presented in 
the following pages. 
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ESIDENCES, apartment houses or farm-houses all 
serve the family and its daily needs for electricity. 

So they are grouped for discussion in this section. 

The other buildings on the farm, such as barns, chicken 
houses, milk house, sheds and workshop, are really nothing 
but small industrial plants. Certain motor applications, 
for example, may be best considered as power wiring. 
Farm outbuildings are included in this section only 
because it is impracticable to separate the farm house 
from these buildings and together, of course, they consti- 
tute a wiring system organized around this central unit. 


1. Guiding Rules for Planning the Job 


When planning the wiring of a residence, approach the 
job in an orderly manner. Consider carefully the various 
features which make up the job and decide on them one 
by one. The following paragraphs cover the scope of a 
residence wiring system and will serve as a guide in your 
planning procedure. 


A. GENERAL CONDITIONS 
1. Selection of Materials 


The selection of materials depends on two principal 
factors that should be considered separately in approaching 
any set of plans— 

a. Local rules and regulations. 
b. Type and structural design of residence to be 
wired. 


To present the job to the customer decide first, of course, 
if armored cable, non-metallic sheathed cable, conduit, 
tubing, or knob and tube wiring shall be used. Determine 
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WIRING FOR RESIDENCES... APARTMENT HOUSES AND FARMS 


Occasionally, of course, it will be found that a resi- 
dence becomes so large that the provisions of this section 
only apply in part. The residence having a considerable 
number of motors and other equipment could at that 
point be classified as industrial. In this case, the recom- 
mendations of the industrial section also will have to be 
applied in order to obtain the best results. 

In a very large apartment house development it will 
also be necessary to consult Section II. For in projects 
of this kind, secondary distribution systems will go beyond 
the scope of a dwelling house. 


RESIDENCE WIRING 


if fuses or circuit breakers shall be used, the type of 
switches and wall plates and the grade of all other wiring 
devices for the job. 


2. Grouping of Outlets 


It is good practice to install at least one circuit for each 
500 ft. of floor area. In most cases, however, the job can 
be improved by grouping outlets so that two circuits reach 
every room, or arranging light and convenience outlets so 
as not to be controlled by the same fuse or circuit breakers. 
Because of loading conditions, certain circuits should serve 
only a very small number of outlets. 


3. Number of Circuits 


The number of circuits cannot be decided by standards 
alone. This is especially true in larger installations. The 
standard can only give recommendations which define 
good practice in normal cases. Frequently the grouping 
of outlets, special loading conditions and consideration for 
future additions make it advisable to install more circuits 
than seem necessary at first glance. 
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Example 1—CONVENTIONAL METHOD of centralized 
residence load distribution and circuit routing. 


4. Choice of System 


Wiring for residences is usually laid out according to 
one of two fundamental methods— 


a. The conventional method, having all branch 
circuit breakers or fuses mounted with or without 
the main breaker at the point of service entrance. 

b. The feeder method, in which subfeeders are in- 
stalled leading from the main breaker or breakers or 
main fuse or fuses to branch panels located at con- 
venient points throughout the house. This method is 
slowly gaining in favor because it offers many dif- 
ferent ways of installing feeders to fit almost any 
condition. 

For very small residences the system shown in 
Example 1 may be the best and most economical. 
For larger residences the feeder system of wiring is 
usually preferable (Examples 2, 3, 4, 5) since voltage 
drop and copper losses are reduced to a minmum. 


B. INSTALLATION DETAILS 
5. Outlet Requirements 


The outlet requirements for the average residence are 
shown on pages 34 and 35. In using this listing, these 
additional rules should be carefully followed. 


Rule A—lIn all major rooms, provide at least one 
convenience outlet for every 12 ft. of unbroken wall 
space, and at least one in each broken space 3 ft. 
or more. 

Rule B—In halls, staircases, porches, terraces, in- 


stall at least one convenience outlet for every 15 ft. 
of wall space. 


Rule C—Provide 3-way and 4-way switches in 
rooms having two or more doors, in halls, stairways 
and for lighting circuits extending between buildings. 


Rule D—Provide fixed lights in all rooms. If these 
are not used initially, they may be covered with a 
blank plate. In rooms over 400 square feet in area, 
or where the length is more than twice the width, or 
with very low ceilings, install two or more ceiling 
outlets. Also, consider cove, spot, soffit lighting. 


6. Determination of Circuits 


Four types of circuits are used in residence wiring— 


a. Common Circuit—Each residence should have 
at least one 15 amp. branch circuit for each 500 
square feet of floor area. When computing this area 
do not include unfinished spaces in basement, attic, 
open porches, or the garage, but the area must be 
computed from the outside dimensions of the house. 
When laying out the circuits, also add an extra load 
of 500 watts for kitchen and pantry, 500 watts for 
dining and breakfast room, and 500 watts for each 
receptacle adjacent to laundry tubs. 

Provide a separate heavy duty circuit of No. 12 
wire to kitchen, dining room and laundry. Include 
these circuits in calculating for other rooms. 

b. Range, Water Heater and Motorized Appliances 
—The range and water heater, of course, must each 
have separate circuits, except in cases where these 
two appliances are interconnected by a double pole, 
double throw switch, or by a peak limiter. It is also 
strongly recommended that independent circuits be 
installed for all larger motorized appliances, such as 
refrigerator, dishwasher, or garbage disposal unit. 

c. Bathroom Heaters, Pumps—Individual circuits 
should be provided for a 2500 watt heater in each 
bathroom, for the oilburner or automatic stoker, and 
for pumps, in case such equipment should be later 
installed. Outlets should also be provided over the 
work bench whenever a workroom is planned in the 
house or the garage. 

d. Air Conditioning—lf air conditioning equip- 
ment is installed, it must be provided with special 
circuits the capacity of which depends on the size 
of equipment used. The contractor should consult 
the air conditioning equipment manufacturer before 
deciding how many and what circuits to install. 

In case portable air conditioning units are to be 
used, special circuits should be run to predetermined 
locations. They should terminate in polarized recep- 
tacles suitable for the probable size of the units under 
local regulations. 

In many installations only a comparatively small 
part of the available equipment is used initially. For 
this reason not all of the circuits mentioned here 
may be necessary. However, the contractor who 
installs only the absolutely necessary circuits does 
himself and the customer poor service. 

Therefore, in all cases provide a reasonable num- 
ber of spare circuits in the panels for 115- and 230- 
volt service. A good practice in the average resi- 
dence is to install at least two 15-amp. 115-volt spare 
circuits and one or two 230-volt circuits. 
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7. Service 


According to the National Electrical Code, the service 
for a single family dwelling should be computed by assum- 
irig a load of one watt per square foot. For the first 2000 
watts the demand factor should be 100, and for the excess 
over 2000 watts, the demand factor should be 60. In addi- 
tion to this, 1000 watts should be allowed for small appli- 
ances and special appliance loads such as ranges and water 
heaters. The demand factor is 80 for one range. 

Of course, these are minimum specifications based on 
safety requirements. They should be increased whenever 
possible. Guidance based on good practice will be found 
in the following table, in which all services are reckoned 
as 3-wire, 115-230 volt or 120-208 volts— 





Minimum Safety Requirements 








Floor Area Size of Service Rating in Amperes 
of Dwelling Conductors Switch Fuse Breaker 
Up to 1000 6 60 50 50 
1000-1500 4 60 60 70 
1500-3000 4 100 70 70 
3000-4000 2 100 90 90 
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Example 2—FEEDER METHOD for residence wiring 
design, employing branch panels at several locations. 
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2. How to Specify the Job 


As every electrical contractor knows, there are many 
essential elements which should be included in a specifica- 
tion for a single family residence. Listed in proper 
sequence they give a clear picture of the job. This makes 
for order in the progress of any job, large or small and 
avoids mistakes. 

In reviewing here what should be included in a complete 
and orderly specification, it is not intended to give a mas- 
ter or sample specification, which can be copied direct. 
This is not practicable, because varying conditions in the 
job continually involve changes in the wording of the spe- 
cifications. Rather, the purpose is to guide the contractor 
in writing his own specifications, or to give him better 
judgment in studying and checking specifications written 
by others. 

A number of elements may be covered here, of course, 
which will not apply to the very small house. Similarly 
provisions, which might be needed in specifications for the 
very large house, may not be found here because they come 
more appropriately later in this section. In any specifica- 
tions, however, the job should be divided between general 
conditions and installation details, as follows— 


A. GENERAL CONDITIONS 
1. Proposal 


State necessity for a proposal in writing and explain 
that contract must be drawn in acceptance of this proposal 
on the basis of these plans and specifications. 


2. Terms of Payment 


Lay down the terms of payment. State precisely when 
and how you expect to be paid for the job and who shall 
pay you—general contractor or builder or owner. 


3. Codes, Permit and Inspection 


Since a great number of states, counties and cities have 
their own local ordinances, it has to be settled in the spe- 
cification according to what laws or rules the installation 
should be executed and who should be the final inspection 
authority. 

Define which inspection bureau shall hawe jurisdiction 
over the job and include the cost of permit and inspection 
certificate as part of the job. In localities where no local 
ordinances are in effect, state that you will obtain approval 
from the nearest Underwriters’ inspection bureau. 


4. Material and Workmanship 


Specify that all materials shall be new and that the mate- 
rials shall conform with the standards of the Underwriters’ 
Laboratories in every case, where such a standard has been 
established for the particular type of material to be 
installed. Also state that the work will be done in a 
workmanlike manner and will present a neat and mechan- 
ical appearance when completed. 


5. Drawings 


State that you consider the drawings a part of the specifi- 
cation and that they will be used accordingly. Also, state 
that you accept the plans and specifications as complemen- 
tary each to the other and that what is called for by one 
shall be as binding as if called for on both. 
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Example 3—TAPPED FEEDERS, not more 
than 25 ft. long, serve branch load 
centers in this residence layout. 


6. Changes and Additional Work 


Stipulate that no changes shall be made except when 
authorized by the owner, and that payment is expected for 
changes or additional work. 


7. Liability Insurance 


State that only those contractors who carry and maintain 
insurance, conforming with the respective state laws, can 
be employed to do the job. This is vital, since the owner 
as well as the contractor are liable for damages caused in 
the execution of the work. 


8. Progress of Work 


Provide that the work shall be so arranged that it will 
not interfere with the other building trades. In rewiring 
jobs, set a time limit for the finishing of the job. 
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Example 4—COMMON FEEDER Serves 
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floor of the larger home. 
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Example 5—PROTECTED FEEDERS for 
each load center, require a main dis- 
tribution panel in this layout. 


9. Guarantee 


Give a guarantee that you will leave the entire electrical 
system in proper working order. Also, guarantee that any 
work or material, which develops defects, except for ordi- 
nary wear and tear within one year from the issue of the 
final inspection certificate, will be replaced free of charge. 


B. INSTALLATION DETAILS 
1. Scope of Specifications 


Define in the specification which parts of the installation 
cover the furnishing of both labor and material and make 
a clear statement of the work which requires only the 
furnishing of labor. In addition, list all items to be in- 
cluded in the contract, such as the wiring for light, heat, 
power, signaling or telephone system, the furnishing and 
installing of all the equipment such as fixtures, ranges, 
electric heaters, oil burners, air conditioning equipment. 
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2. Type of Wiring 


List the types of wiring to be used in general for the 
various portions of the installation. Material for service 
conductors, range circuit, branch circuit, and other special 
circuits to be installed must be defined as to type and size. 
Select materials which are in conformity with local rules 
and/or the National Electrical Code. 


3. Service Conductor and Feeders 


Define the type of service, in regard to voltage, size and 
number of service entrance conductors, and whether it is 
to be underground or overhead construction. The local 
utility company will advise you as to the type of service 
available, whether 115-230 volts or 120-208 volts. The 
location of the building and the owner’s wishes will usually 
decide whether it shall be an underground or overhead 
service. 

If feeders are to be used to branch panels, on the differ- 
ent floors of the house, state the size of these feeders, the 
method of installation and the material to be used. There 
are many approved ways to install feeders and the most 
satisfactory and economical method for this job should be 
selected and described. 


4. Service Equipment 


Describe the service equipment as either switch and fuse 
or circuit breakers. Add to this paragraph that the service 
equipment, methods of mounting and provisions for meter- 
ing are in accordance with the service requirements of the 
local utility company. 


Example 6—BASE- 
MENT LOADS 4fé 
growing with me- 
chanical equipment. 
Plan for liberal cir- 
cuiting and specify 
the special outlets 
required here. 
































- 5. Branch Circuit Equipment 


The branch circuit equipment must be defined as fuses 
only, switches and fuses, or circuit breakers. State whether 
it is to be installed as an integral part of the service equip- 
ment, as a centralized panelboard, or as a number of small 
panelboards placed at convenient locations throughout the 
house. Describe each part of this equipment fully and, if 
possible, give the manufacturer’s name and list his catalog 
number. 

In cases where a number of small panelboards are used, 
make a regular panelboard schedule and state the location 
of the panelboards throughout the house. In larger houses, 
where a considerable number of special purpose circuits are 
installed, the branch circuit equipment will become some- 
what complicated. For this reason panelboard schedules 
and detailed description forms are very important in the 
specification. 


6. 15-Amp. Branch Circuits 


State the total number of 15-amp. branch circuits and 
define the type of lighting, switch and convenience outlets 
they will serve. Divide the outlets evenly among the cir- 
cuits, as far as possible, and provide that the outlets in all 
major rooms will be divided between at least two circuits. 


7. Special Purpose Branch Circuits 


List all special purpose circuits, specifying each by wire- 
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size, number of conductors, and the number of outlets it 
shall supply. Include— 
a. Circuit to kitchen for small appliance load 
b. Circuits to refrigerator, dishwasher, garbage dis- 
posal unit 


Circuit to laundry 

d. Circuit to workshop 

>, Circuit to water heater 

. Circuit to bathroom heater 
g. Circuit to oilburner 


—, 


h. Circuit to automatic stoker 

Circuit to range 

j). Circuit to air conditioning equipment 
k. Circuit to pump motor 


~ 


No special purpose circuit should be wired with less 
than No. 12 conductors. 
cuits are very long, increase the size of the wire to No. 10 


In many cases, where these cir- 


or more. Circuits to the water heater, pumps, and the air 
conditioning equipment depend largely on the size of the 
appliance used. The circuit to the range should not be less 
than three No. 6 conductors. 

Clarify the specifications where it will be helpful. De- 
scribe the circuit itself and the equipment to be used. For 
example, oilburners and automatic stokers are usually sup- 
plied with disconnecting switches of special types. Pumps 
might require control equipment. These switches and con- 
trollers form a part of the special purpose circuit. 


8. Outlets and Wall Switches 


Cover the location of all wall outlets and switches. State 
that all outlets shall be installed in the locations, as shown 
on the plans. Make special reference to locations where 
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interior finishes require extra care and accuracy in placing 
the outlets. Tabulate the height of bracket outlets and 
switches above the floor. 

Make clear whether convenience outlets are to be in- 
stalled in or above the baseboard. In work areas such as 
kitchen, pantry and breakfast-nook, locate them above work 
spaces. Outlets for clocks and fans should be about 7 feet 
above the floor, except in living room, where the clock out- 
let is often located in the fireplace mantel. Again the best 
location for washer and tub outlets is on the ceiling. 

Where multi-outlet assemblies seem practical, outline the 
exact location of all devices. Give detailed information as 
to how they should be installed—in or on top of baseboard 
—and how many outlets per foot of the assembly. 





9. Master Switch Control 


The outlets connected to a master switch should be so 
marked on the plans. The location of the master switch 
itself must be shown in the drawing and explained in the 
specification. Note if it should be equipped with a pilot 
light. Explain the circuiting in detail. 


10. Lighting Fixtures 


Include a schedule of lighting fixtures, defining type, 
quantity, wattage of lamps, finish and location. Also state 
who is to supply the fixtures. 


11. Electric Cooking and Heating Equipment, 
Mofor-Driven Appliances and Electric Kitchens 


Draw up suitable specifications for the above equipment, 
including manufacturer’s name and catalog number. State 
who is to furnish the equipment. 
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12. Signaling Systems 


For small and medium size houses include push buttons 
at all entrances, of a design and finish to be approved by 
the architect. In the center of the dining room, specify a 
signal type receptacle with a hand or foot operating device, 
including plug and 6 feet of cord. The plug must be of 
such design that it cannot be used in standard convenience 
outlets. Specify braided rubber insulated wire, not smaller 
than No. 18 and all joints to be soldered and taped. 

In the kitchen specify a buzzer for rear door, a bell for 
front door, and a mild tone single stroke bell for dining 
room, a multi-tone chime in hall. Install a bell ringing 
transformer. 

In larger residences, where several servants are em- 
ployed, specify flush wall type push buttons, ganged with 
the light switch or flush bell pull switch at the ceiling line, 
in the rooms as indicated on plans. A flush annunciator 
might also be specified to have an indicator for each calling 
station, with the drops properly lettered. 


13. Raceways for Telephone Service 


Where a number of telephones with a raceway system 
are to be installed, consult the local telephone company for 
a specification. However, the average requirements should 
be specified as follows: 

Install from a point which can conveniently be reached 
by the telephone company, at a height not less than 10 feet 
from the ground, a $-in. rigid conduit or electrical metallic 
tubing concealed in basement. The outer end of the race- 
way should terminate in a suitable weatherproof service 
head. Inside it should terminate in a steel box 8 in. x 10 
in. x 4 in. From this box, conduit or tubing of size satis- 
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factory to the local telephone company, should be run to 
all public telephone outlets. 

The outlets can either consist of a standard outlet box 
with a wall plate, having a bushed hole for cords, or it can 
be a flush metal box of suitable size to contain the tele- 
phone ringer. For the size of the box consult the tele- 
phone company. 


14. Intercommunicating Telephone System 


Show the location of all telephones on the plans. The 
telephone should be the flush wall type with flush plates of 
a finish as approved by the architect or owner. Install a 
dry cell battery for talking and a transformer for ringing, 
and provide their special circuits. The wiring should be 
done with braided rubber insulated wire not smaller than 
No. 18. For systems larger than three to four telephones, 
consult the manufacturer for specification data. 


15. Radio Wiring 


If a number of radio outlets are to be installed, the 
antenna system becomes important, so that individual radio 
sets will not interfere with each other. Antenna wires 
should be kept as far away as possible from pipes and other 
wires and the entire system should be well grounded. If 
a special antenna system is to be installed, incorporate the 
specifications of the manufacturers of this system. 


16. Materials 


Tabulate all the types and grades of material which will 
be used in the installation. If possible specify by catalog 
numbers, since most manufacturers of wiring devices make 
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two or more grades of materials. The following items must 
be included— 


a. Service entrance conductors—conduit and wire 
and cable 

. Service equipment—type and make 

. Feeder conductors—type of material 

. Branch circuit conductors—type of material 
Branch circuit panel—type and make 
Boxes and covers—type, finish and size 

. Switches—type, number of poles, and make 

. Convenience outlets—single, double, triple, polar- 
ized 
Special outlets—description of each 

j. Wall plates—material and finish 


>Q eka QS 


List all special materials and devices used, also important 
wiring accessories. 


C. SUBMITTING THE PROPOSAL 


After the specification is written and all the different 
phases and conditions of the entire installation have been 
covered and explained in detail, write a proposal. Make 
it as short, as precise, and as much to the point as possible. 

The proposal is not part of the specification. It is only 
an offer to do the job at a certain price. But since a num- 
ber of proposals may be submitted to the customer, yours 
should be so presented that it can be easily compared with 
others. A proposal which is vague in its contents or too 
long or mystifying in its form will very often be thrown 
out for just these reasons. List the following items in the 
proposal : 

1. Total number of lighting outlets 
2. Total number of switches 
3. Total number of convenience outlets 


APARTMENT 


1. Additional Planning Guides for 
Multi-Family Dwellings 


These recommendations for multi-family dwellings can 
be applied to two or four family houses, as well as to the 
average apartment house and to group housing projects. 
The latter consist in most cases of a number of small or 
medium size apartment houses, grouped together under 
common management and ownership. Normally, they 
present the same problems as any other apartment house 
project, except for the distribution system between the 
individual buildings. 

The individual apartment can and should be considered 
as a private residence so that the guiding rules for plan- 
ning the wiring and the specification procedure for private 
residences can be applied without any change. The wiring 
for each individual apartment will often be found some- 
what easier than that for the private residence. The 
builder or owner will have to decide the electrical con- 
veniences of all apartments and normally will want a good 
average condition only. Personal preferences for one 
fancy hook-up or the other encountered in private resi- 
dences usually will not have to be considered. Therefore 


40 





. Total number of special purpose outlets — with 
short explanation of the purpose of the outlet, 
such as range, water heater 

5. Service entrance type—underground—overhead— 
size 

6. Service entrance panel type—circuit breaker or 
fuses and number of circuits per panel and sub- 
panels, in case they are used 

7. Numbei of circuits—with short explanation of the 

special purpose circuits, such as range, water 
heater 

. Signalling systems 

. Type of wiring 

a. for service—such as conduit, service entrance 
cable, underground cable 
b. for special purpose circuits—such as conduit, 
armored cable, knob and tube, non-metallic 
sheathed cable 
c. for standard circuits—such as armored cable 
10. Makes of wiring material—manufacturer’s name 


‘© So 


If all these items are listed, give total cost only—except 
where detailed estimates are especially requested. Add a 
guarantee covering workmanship and defective material, as 
recommended under the section on how to write the specifi- 
cation. 

The one and only purpose of the proposal is to clinch the 
job. Therefore, all items which might increase its cost 
should be listed clearly. Include all the types of materials, 
which might make the job better, all the extra circuits and 
all the extra capacity which you intend to install. Make 
sure that your customer can compare your proposal with 
those of your competitors, who may figure the job based 
on bare necessities, on other materials and a different 
layout. 


HOUSE WIRING 


the guiding rules given here are additional data only and 
will not cover again the wiring of the individual apart- 
ment itself. 


A. GENERAL CONDITIONS 
1. Selection of Materials 


The materials used in wiring apartment houses have 
to be very carefully selected. Three points should be 
taken into consideration— 


a. Local rules and regulations 
b. Structural design 
c. Permanence and maintenance cost 


Most larger apartment houses are usually of concrete 
construction. Therefore, roughing in material is limited 
to a raceway system, rigid conduit or electrical metallic 
tubing. For smaller multi-family dwellings, there is a larger 
variety of material available. 

The contractor should always recommend materials 
which guarantee a permanent wiring job and low main- 
tenance cost. The wiring devices used must be rugged, 
if they are to endure a series of changing tenants. 
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2. Number of Circuits 


Follow closely the recommendations for private resi- 
dences. But provide for more spare circuits in each panel. 
In apartment houses, the installation of additional circuits 
at a later date is extremely difficult. 

The circuits on the main distribution center should also 
be considered carefully. Provide plenty of extra capacity. 
An apartment house is first of all a business property 
and as such must react quicker to changing conditions 
than the private residence. Extra capacity in main and 
sub-panels will make later changes feasible and less costly. 


3. Choice of System 


Feeders and sub-feeders can be installed in several dif- 
ferent ways. Each has its own advantages for the par- 
ticular job in question. For example, all meters may be 
located at a central point and feed all apartments sepa- 
rately. Or, heavy feeders may run to the foot of each 
tier of apartments, with the meters there, to feed the 
apartments separately from this point. Or, heavy feeders 
may run up to the top floor and branch off these feeders to 
the individual apartments having the meters in each apart- 
ment, or again, they may be arranged in small groups in 
the public hall on each floor. 

Where the cost of current is part of the rental, a well 
laid out feeder system will look quite different than in the 
case where the tenant pays for the current. Or the addi- 
tion or omission of electric ranges might change the 
entire feeder system from the ground up, both as to the 
size of feeders and their routing and location. So no 
wiring job in any apartment house should be started before 
all these points have been settled. 


B. SPECIFIC CONDITIONS 
1. Determination of Feeders 


To determine the number of feeders, their size and loca- 
tion, assume a lighting load of two watts for each square 
foot of floor area and 1000 watts for small appliances 
in each apartment. After the load for the single apartment 
has been settled, the demand factor permitted by the Code 
can be applied. 

If ranges are to be installed, the rated capacity of all 
ranges on one feeder must be added together and then 
the demand factor of the Code can be applied to the 
total. All other loads, such as lighting in public halls or 
storage spaces, and the loads for power and heater de- 
mands, shall be calculated and feeders must be large 
enough to carry the intended load. 

Aside from the current carrying capacities of the feed- 
ers, the matter of voltage drop must be taken into con- 
sideration. The total voltage drop to any sub-panel should 
not be more than 2 per cent and the drop from service 
equipment to the range should not exceed 24 per.cent. In 
larger apartment houses these voltage drop calculations 
may increase the feeder size considerably. 

Example for feeder calculations in an apartment house, 
not including demands for motor equipment and wiring 
in non-rentable spaces. 


The feeders to be calculated for an apartment house 
having 32 apartments. Each apartment has a floor 
area of 1000 square feet and is equipped with an 
8000 watt electric range. The meters are installed 
in four banks of 8 each at the foot of each tier. 
Voltage drop is not being considered. 
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Example 9—APARTMENT CONVENIENCE ogee ps are 
like those in the home. Layouts are usually standardized 
for many suites, as in this partial floor plan. 


Sub-feeders for each apartment 


Lighting load (1000 x 2 = 2000 watts) 
2000 watts at 100% = 2000 watts 


Small appliance load = 1000 watts 
Total load without range = 3000 watts 
Range 8000 watts at 80% — 6400 watts 
Total computed load 9400 watts 


For 115-230 volts, 3-wire service the sub-feeder to each 
apartment will be 9400 + 230 = 40.8 amp. or No. 6 wire. 


Feeders from service equipment to meter bank 


Lighting load (8 x 1000 x 2 = 16,000 watts) 


2000 watts at 100% = 2000 watts 
14,000 watts at 70% = 9800 watts 
Appliance load 
Small appliances (8 x 1000 watts) 
8000 watts at 70% = 5600 watts 


Ranges (8 x 8000 = 64,000 watts) 


64,000 watts at 36% = 23,040 watts 





Total computed load 28,640 watts 


For 115-230 volts, 3-wire service the feeder to each meter 
bank will be 28,640 + 230 = 124.5 amp. or No. 0 wire. 


Main Feeder (32 Apt. with 32 ranges) 


Lighting load (32 x 2000 x 1 = 64,000 watts) 
2000 watts at 100% = 2,000 watts 
62,000 watts at 60% = 37,200 watts 
Appliance load (32 x 1000 = 32,000 watts) 
32,000 watts at 60% = 19,200 watts 
Ranges (32 x 8000 = 256,000 watts) 
256,000 watts at 22% = 56,320 watts 
114,720 watts 
For 115-230 volts, 3-wire service the main feeder will be 
114,720 + 230 = 499 amp. or 700,000 circ mills. 


On the portion of the load over 200 amp. the size of the 






































































































neutral feeder can be reduced by applying a further de- 
mand factor of 70%. 

Maximum unbalanced load 499 amp. 

200 amp. at 100% = 200 amp. 

299 amp. at 70% = 209.3 amp. 


Computed neutral feeder load 409.3 amp. 

The size of the neutral feeder will have to be 600,000 circ 
mills if insulated or 350,000 circ mills if bare 
It follows that the main feeder in accordance with this 
calculation could be ihe 

2 conductors 700,000 circ mills insulated and 

1 conductor 600,000 circ mills insulated 

or 
2 conductors 700,000 circ mills insulated and 
1 conductor 350,000 circ mills bare 


2. Determinotion of Service and Subpanels 


Determine the type and size of equipment to be used 
for the main panel and the subpanels. The main panel 
may be installed in connection with the meter equipment— 
especially in smaller projects—or it may be entirely 
separated from it. Decide if meter test equipment is 
required. Where the main panel includes feeder distribu- 
tion equipment, provide for one or two extra feeder cir- 
cuits. The local utility should be consulted before final 
decision is reached on the equipment. 

Where subpanels control a number of apartments, the 
total computed load will give data for selection. 

All panels—main sub and branch—should have their 
circuits clearly marked. Whether fuses or breakers are 
used in the branch panels, the same protective method 
should be used throughout, or vice versa, because of the 
difference in time lag between breaker and fuse. 


3. Selection of Signaling System 
In very small apartments provide simple signaling sys- 
tems listed under residence wiring. In larger buildings 
install a call and speaking system from each apartment 


Example 10—GROUP HOUSING makes apartment design 
technique a combination of residence outlets and important 
service load considerations. This partial riser diagram sug- 
gests the detailed engineering involved. 


LIGHT AND 
POWER 
DIAGRAM 





to the vestibule and to the superintendent’s office. Where 
a separate tradesmen’s entrance is involved a similar system 
should be installed from this location to each apartment. 

Where an attendant is continually on duty, a call and 
speaking system should be installed so that he can talk 
with each apartment and with the superintendent. 

The telephone service should be installed according to 
the rules and regulations of the local telephone company. 


4. Radio Wiring 


It is strongly advised that in all multi-family dwell- 
ings a radio antenna system should be installed. In gen- 
eral, there are two different types of antennae systems 
available. One employs a separate antenna wire for each 
wave band, couplers and an amplifier and any number of 
sets can be connected. The other system employs couplers 
and an antenna transformer and can be used for the con- 
nection of 20 to 25 sets to an aerial. The installation 
instructions of the manufacturer should be closely followed. 


2. How to Specify the Apartment House 


On specifications for small and medium sized apartment 
buildings, follow closely the outline recommended for resi- 
dential wiring. The division of the specification into gen- 
eral conditions and installation specifications is just as 
necessary here as it is on residential buildings. But in 
writing the apartment house specification, it may be 
well to elaborate many paragraphs. The size of the 
project and the conditions will dictate how far to go. 

When specifications for multi-family dwellings present 
extraordinary problems in lighting or motor equipment, 
look for guidance to the sections dealing with commer- 
cial, industrial, and factory buildings. These cover special 
conditions in lighting, power wiring and signaling systems 
that will be helpful. 

The general conditions which the specification has to 
cover can be divided into 10 paragraphs as follows: 


A. GENERAL CONDITIONS 
|. Index of Specification 


Define precisely what the specification covers. State the 
size of the entire project, the number of apartments, the 
number of buildings. Cover all the special wiring which 
may be necessary, such as wiring for public halls, stair- 
cases, store rooms and wiring for motor equipment, such 
as elevators. 

2. Proposal 
See Residential Wiring, Page 33 Section 1. 


3. Terms of Payment 
See Residential Wiring, Page 33 Section 2. 
4. Codes, Permit and Inspection 
See Residential Wiring, Page 33 Section 3. 
5. Drawings 
Much more detail is required than on a residential job. 
Cover the general layout of outlets and switches, and show 
a detailed riser-diagram and a precise layout of the cir- 
cuits. Include in the drawings, wiring diagrams of all 
special equipment to be installed such as antenna systems, 
signaling systems. 


6. Materials and Workmanship 
See Residential Wiring, Page 33 Section 4. 


7. Changes and Additional Work 
See Residential Wiring Page 36 Section 6. 





























8. Liability Insurance 

See Residential Wiring Page 36 Section 7. 
9. Progress of Work 

See Residential Wiring Page 36 Section 8. 
10. Guarantee 

See Residential Wiring, Page 36 Section 9. 


B. INSTALLATION DETAILS 


The installation specification for the average multi- 
family dwelling can be subdivided in the following 16 
articles. But in cases where special conditions have to be 
taken care of, further paragraphs to cover these conditions 
must be added. Similarly in some simple jobs one or 
more of these articles can be omitted. 


1. Scope 
List all the wiring to be included in the specifications, 
for instance, light, power, signaling systems, emergency 
system. State for which part of the installation material 
and labor will be supplied, and for which part labor only. 


2. Types of Wiring 
See Residential Wiring, Page 37 Section 2 and add 
details where necessary. 


3. Service Entrance Conductors 
Define the following two points for each service 
entering the building. 

a. Location—overhead, underground, point of en- 
trance. 

b. Material—number and size of wires, type of 
insulation, conduit, service entrance cable, under- 
ground cable. 

Before settling these details, consult the local utility. 


4. Service Equipment 
See Residential Wiring, Page 37 Section 4 and add 
details where necessary. 


5. Feeders 
Prepare a feeder schedule giving size and type of con- 
ductors, whether they will be cable assemblies or to be 
run in a raceway and size of raceway. Add to each 
feeder description the number of connected units and panel 
location. 


6. Feeder Distribution Centers 
List and locate and describe all feeder distribution 
centers to be installed. For smaller installations panel- 
boards may be sufficient. For larger installations switch- 
boards may be required. Describe in detail what you 
expect to install and if possible give manufacturer’s name 
and catalog number. 


7. Panelboards 

Prepare a detailed panelboard schedule, listing each 
panelboard separately and its location. Also give all 
available information on the size and number of mains 
and the type of connections. Include number of circuits 
per panelboard, type of circuit protective devices—circuit- 
breaker—fuses—and general mounting information, such 
as, flush or surface. 





8. 15-amp. Branch Circuits 
See Residential Wiring, Page 37 Section 6. 


9. Special Purpose Branch Circuits 

See Residential Wiring, Page 37 Section 7 
10. Outlets and Wall Switches 

See Residential Wiring, Page 38 Section 8. 


11. Materials 
See Residential Wiring, Page 39 Section 16. 
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APARTMENT METERING Jayouts vary with the number of 
families and in various factors of adequacy. Workmanlike 
installations, like this, are the result of planning and 
specifying all details to make electric service right for 
frequently changing tenants. 


But since materials of higher grade and longer life are 
required, go into great detail, describing each type of 
material used in the building. 


12. Lighting Fixtures 

Make the schedule very detailed. Should standard types 
of fixtures be used, give the catalog number of one or more 
manufacturers. Describe special fixtures in separate para- 
graphs. Information should include data on number and 
size of lampholders, control, lamp wattage, reflector or 
globe, hanger and finish. 

State also who shall furnish the fixtures. Describe what 
type of work and how much the contractor is to do in 
connection with the installation of the lighting equipment. 


13. Special Equipment 
For electric cooking and heating equipment and motor 
driven appliances, see Residential Wiring, Page 38 Sec- 
tion 11. 
For motor equipment for elevators or pumps, see sec- 
tions on commercial, industrial and factory buildings. 


14. Signaling Systems 
See Page 60 on signaling and communication. 
15. Telephone Raceway System 
See Residential Wiring—Page 39 Section 13. Also 
consult local telephone company before final specification 
is drawn. 


16. Radio Wiring ° 
Include the specifications of the respective manufacturer 
supplying the material for the radio antenna system. 


C. SUBMITTING THE PROPOSAL 


While the proposal for the private residence can be made 
very short—See Residence Wiring Page 40 Section C— 
that for the wiring of an apartment house will usually be 
a document of several pages. 

List in detail the various parts of the installation. Ex- 
plain special circuit and wiring conditions more carefully. 
Motor circuits, with their control equipment, need step 
by step description. 

The ten items listed under Residential Wiring—Page 40 
Section C—will usually cover the need with the addition of 
items on feeder distribution centers, lighting fixtures, and 
power circuits. Usually the job will be awarded on the 
proposal, so explain in the proposal the reasons for 
increase in cost wherever such reasons exist. Explain 
where your job will be better than average. Keep the 
proposal as short, precise and clear as possible. 
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1. Additional Planning Guides 
for Farm Wiring 


Electrical equipment used on the farm is much like that 
of any other wiring job, but the farm wiring layout is 
special and the wiring materials used may be different. 
Treat the farm house itself substantially the same as in 
other residential wiring. Consider the other buildings on 
the farm—the barn, milkhouse, granary, chicken coop, 
hoghouse—as similar to small industrial occupancies. 

Most farms to be wired consist of finished buildings, 
not connected to a continuous city water system. So 
grounding facilities are poor. 

Follow this planning guide and specification procedure 
for the average farm only. For smaller or larger farms, 
obvious omissions and additions to these recommendations 
must be considered. 





A. SELECTION OF MATERIAL 


The selection of material for the farm wiring job is 
dependent on the conditions found on the farm. The 
material used in the farm house itself can be almost any 
type approved by the Code. The most important ques- 
tions are— 

1. Choice of materials best suited for operating 
safely under the poor grounding conditions pre- 
vailing on most farms. 

2. Prevention of stray currents which might injure 
live stock. 

3. Resistance to the moisture and ammonia fumes 
present in barns. 


B. DISTRIBUTION SYSTEMS 


A farmstead consists of a number of buildings, so it 
is necessary to install a secondary distribution system, 


Example 11—LOCAL DETAILS are necessary to support a 
well-planned layout in larger farm buildings. It is good 
selling that impresses the customer. 


WIRING FARM BUILDINGS 






to supply power to all these buildings. To lay out such a 
distribution system, make a sketch of the building group. 
Set down roughly the light and power requirements for 
each building and do not make the mistake of considering 
present needs only. It is almost certain that the electrical 
needs will increase considerably in a very few years. Then 
determine the distance between the buildings. 

After this map is made, settle the location of the main 
switch as centrally as possible, but not too far from the 
highline. If there is a building near the selected spot, the 
main switch and meter can be located in or on the out- 
side of it. If not, a pole should be set and the meter 
equipment and main switch installed on this pole. 

The load for each building having been settled, it is a 
simple matter to calculate the size of the feeders from the 
center pole or centrally located building to the other farm 
buildings. Use separate feeders wherever possible to each 
individual building. Make the load in any one building 
entirely independent of the loads in all other buildings, so 
that the load in one building can be increased without 
affecting the entire farm layout. 

In some farm layouts, it also may be economical to 
erect a second pole at a conveniently located point. In 
this case the first pole would carry the entrance equip- 
ment, some feeders to some of the buildings and a sub- 
feeder to the second pole. The second pole would be 
the distribution center for all the buildings near it and 
would carry the feeders which serve these buildings. 

In some localities, the center pole is often used as a 
transformer pole also. Then the main feeder, of course, 
runs only from the top of the pole down to the meter 
and main switch and back up again to the splicing 
point. When the transformer is mounted on a separate 
pole, some distance away from the center pole, the matter 
of voltage drop must be considered. Limit the voltage 
drop to 1 per cent from transformer to main switch and 
1 per cent from center pole to the service equipment in 
each building. 


C. WIRING THE FARM HOUSE 


One special condition must be considered, that is not 
encountered in the ordinary house. Usually farmhouses 
to be wired are not newly constructed buildings. Take 
this into consideration in planning the outlet and circuit 
layout. Otherwise follow the recommendations in Resi- 
dential Wiring. Page 31 Section 1. 


D. WIRING THE OTHER FARM BUILDINGS 


Farms vary so widely that it is impossible to find a 
common wiring standard to fit any type of farm or all the 
buildings which are to be wired. A dairy farmer’s elec- 
trical needs are different from the needs of a truck farmer, 
a sheep ranch will have other requirements than a citrus 
fruit grower, because they have different functions to 
perform. 

Electrical appliances and machinery are available to do 
almost any kind of farm work, beyond the scope of this 
section. Buildings which serve a special purpose must be 
wired for this purpose; and as in all other buildings, the 
layout is controlled by the functions of that building only. 
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FARM FEEDER spans are like the layouts for small industrial yards. 
should show the owner that future needs are covered and provide the power that he requires—with 





Plot sketches and specifications 


security and without unnecessary future alteration expense. 


In the major buildings, however, the requirements are— 


1. Dairy Barn 


A row of ceiling lights over the center of each alley, 
spaced not more than 15 feet apart with switch control 
on each entrance. 

One switch controlled ceiling outlet in each stall. 

One row of convenience outlets behind each row of 
stalls, where portable milking machines are used. These 
outlets should not be more than 20 feet apart, but this 
spacing may be 30 feet, where a pipe line milking machine 
is used. 

One heavy duty weatherproof outlet outside for hay- 
hoist motor. 

One ceiling outlet for light in center of hay mow with 
switch on main floor. 


2. Silo 


One outlet each on bottom and top of chute with sepa- 
rate switch for each. 

One heavy duty weatherproof outlet to operate ensilage 
cutter motor. 


3. Milk House 


One ceiling outlet in center of each room, with switch 
control. 

Convenience outlets for connecting separator, churn, re- 
frigerator. 

Suitable wiring for fixed equipment, such as compressor 
motor and agitator motor. 


4. Poultry House 


One row of ceiling outlets spaced not more than 12 feet 
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apart. And an automatic time switch is better than a 
hand operated switch. 


5. Shop 


One switch controlled ceiling outlet for general illumi- 
nation. 

Ceiling outlets for the work bench, over each piece of 
equipment. 

At least two convenience outlets over the work bench, 
not more than 6 feet apart. 


6. Pump House 


One ceiling light with switch control for general illumi- 
nation. 

One convenient outlet for general purpose use. 

Do not connect grounds to the water pipes, on account 
of the danger to cattle. Use separate driven ground rods 
throughout. 


7. Yard Lighting 


Install yard lights wherever they will be useful and pro- 
vide switch control at the house, barn, and other places 
convenient for the owner. The centerpole is often used for 
yard floodlights. 


E. SELECTION OF SERVICE AND SUB-SERVICE 


When the total connected load has been determined in 
each building and all these loads have been added together, 
the main switch can be selected for the type and size. It 
is impossible to give a diversity factor for farm buildings 
in general, so the contractor must decide how large it 
should be. Service equipment should never be less than 
3-wire 100-amp. except in very small farms. Consult the 
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local utility and follow prevailing practice and require- 
ments. 

The size of the sub-service in the various buildings de- 
pends, of course, on the connected load. Locate the service 
near the entrance of each building. The panelboard itself 
often can be used as disconnecting means for the various 
circuits. If so, use panelboards with switch and fuse or 
with circuit-breakers for branch circuit control. 

Recommend panels with a reasonable number of spare 
circuits, as the load will increase as new uses for elec- 
tricity for the farm are developed. Also, spare circuits 
simplify the moving of equipment to other locations. 


2. How to Specify the Farm Job 


Since a farm is a combination of a residence and a 
number of industrial buildings, it is necessary to write 
specifications for the house, and the “industrial” buildings, 
barn, shop, milkhouse, in addition to covering the section 
on the general wiring. There is also the outdoor wiring 
which must be described. Include these points differing 
from the ordinary residential wiring specification. 


A. GENERAL CONDITIONS 
1. Scope of Specifications 


Tabulate what the specification shall cover. List all the 
buildings to be wired, the outdoor wiring and whether the 
specification includes labor and material or labor only. If 
necessary go into more detail as explained under Resi- 
dential—Page 33 and Apartment House Wiring Page 43. 


2. Type of Wiring 


See Residential Wiring, Page 37 Section 2. 
£ £ 


B. INSTALLATION DETAILS 
1. Service Conductors and Feeders 


Make a feeder schedule and feeder diagram. See exam- 
ple 12. List all feeders according to size, number of con- 
ductors and location from point to point. Specify the type 
of material for feeders whether underground or overhead. 

Describe the size and number of service conductors. 


Example 12—FARMSTEAD ADEQUACY depends on calculating 
feeders liberally for scattered loads. This plot sketch is the 
foundation for planning the farm system. 





Consult the local power company on the type of service to 
be supplied. 


2. Service Equipment 

See Residential Wiring, Page 37 Section 4. 

Cover main switch and fuse or main circuit breaker, con- 
trolling all the feeders to the different buildings. The local 
power company will advise regarding the type of material 
and its location. 


3. Panelboards 


There are usually separate service entrances, installed in 
the individual buildings. State number, size, type and loca- 
tion and method of grounding. Otherwise follow the para- 
graph on panelboards for the apartment house. See Page 
43 Section 7. 

4. Fifteen-amp. Branch Circuits 

See Residential Wiring—Page 37 Section 6. Describe 

all 15-amp. branch circuits in each building. 
5. Special Purpose Circuits 

See Residential Wiring, Page 37 Section 7. 

List and describe all additional special motor circuits. 
Since these motor circuits are entirely different from the 
usual 15-amp. branch circuit heavy duty appliance circuits, 
list size of wire, type of control equipment and capacity of 
circuit and outlet. 

6. Outlets and Wall Switches 
See Residential Wiring, Page 38 Section 8. 
7. Materials 


Tabulate material to be used for each building. Select 
materials to withstand abuse or hazards present. 


8. Lighting Fixtures 
See Residential Wiring, Page 38 Section 10. 


9. Special Equipment 
See Residential Wiring, Page 38 Section 11. 
10. Yard Lighting 
Where a number of yard lights are required, with switch 
control from different points, make a diagram of the yard- 
lighting layout. State if wires shall be run underground 
or overhead, number of switches, type of fixtures, wattage 
of lamps, and number of posts to be erected. If yard lights 
are far apart, make allowance for voltage drop in the size 
of the conductors. 
Describe the location of the poles, lights, switch controls 
and wattage for each light. 


11. Signaling System 

See Residential Wiring, Page 39 Section 12. 
12. Telephone System 

See Residential Wiring, Page 39 Section 13-14. 
13. Radio System 

See Residential Wiring, Page 39 Section 15. 


C. SUBMITTING THE PROPOSAL* 


Follow the outline and consider all items listed in 
Residential Wiring—Page 40. Add details on motor cir- 
cuits and sub-service in each building. Summarize the 
entire installation in short words and inform the owner 
what the job will cost him. 

Remember that the farmer as a rule, is not familiar 
with electric wiring and trade names commonly used by 
electrical men. Word the proposal so that the farmer can 
understand what you intend to do. 
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WIRING COMMERCIAL . . . INSTITUTIONAL AND 


HE preparation of plans and specifications for com- 

mercial, industrial, and factory buildings presents a 

similarity of problems. Therefore they will be dis- 
cussed together here. The contractor must select the rec- 
ommendations which fit the particular building which he 
is to lay out and wire. 

The main difference between the wiring of commercial, 
industrial and factory buildings and wiring for the resi- 
dence, farm or apartment house lies in the heavy equip- 
ment used and the permanent location of the equipment. 
In residences, each outlet, no matter where it is located, 
might be used for almost any electrical appliance in the 
house. The number of fixed appliances such as range and 
waterheater, is small. In industrial buildings just the op- 
posite is true. Most of the equipment is fixed and the 
moving of it can only be accomplished with some changes 


Essentials to Guid 


A. PLANS 


In these larger buildings, it is essential that a complete 
set of plans be available before starting the wiring layout. 
The structural design of the building, the location of walls 
and partitions have a direct bearing on the layout, so the 
plans should include all this information. 

While it might be possible to indicate all the electrical 
wiring on the original plans, it is better to make separate 
wiring plans except in very small installations. Show the 
location of all outlets, switches, motors, controllers, auxil- 
iary equipment, panelboards, service equipment and also 
special systems such as telephone and signaling systems. 
A riser diagram, showing the number and size of the 
feeders also should be attached to the wiring layout. 


B. LAYOUT PROCEDURE 


In order to make the layout of the wiring job simple 
and insure that all possibilities are covered, approach the 
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FACTORY BUILDINGS 





in the wiring. The number of portable appliances or motors 
is comparatively small. 

While in the average residence or farm the heaviest 
motor to be found will be 74 to 10 h.p. there is no limit to 
the size of machinery in a factory. 

Heating equipment in _ residential hardly 
ever has a rating of more than 10/16 k.w. per unit. But 
industrial heating equipment may run to many times this 
rating. Therefore, in many cases the problem is not only 
to connect the equipment but the selection of the proper 
voltage which may be anywhere from 120 to 6600 volts— 
and the selection of the system such as 1, 2 or 3 phase. 
In some instances, where extra wide range of speed or 
severe accelerating or reversing duty is required, it might 
even be advisable to recommend direct current and install 
conversion equipment. 


occupancies 


e Your Planning | 


job in an orderly manner. In general it will be advisable 
to consider the following five steps—at the outset— 





1. Service 


Determine the type and location of the service. Secure 
this information from the local utility company. Then, 
after the approximate demand for the building has been 
decided upon, provide space for the service raceway, serv- 
ice equipment, transformer station and main distribution 
center. The exact type and capacity of this equipment can 
be decided later, after the load has been calculated. 


2. Lighting Layout 


Locate all lighting outlets, switches, convenience out- 
lets or special purpose outlets and mark them on the plans. 
Locate the lighting panelboards, determine and number 
the circuits, interconnect the outlets on one circuit, and 
show the home runs to the individual panels. Also show 
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UNDER-FLOOR LAYOUTS and specifications should eliminate 
all possibility of mistakes and omissions that are difficult 
and expensive to correct later—sometimes impossible. 


number and size of wires, where larger than No. 12, and 
indicate the size and type of raceway or cable assembly. 


3. Power Layout 


Locate all motors, controllers, stationary heating devices, 
and special control devices and mark them on the plans. 
Locate the power panelboards and where combined power 
and lighting panelboards are used, provide a correct and 
economical location. Determine what equipment should be 
interconnected on one circuit. In all other respects follow 
the same routine as for lighting. 


4. Auxiliary System Layout 


Determine what type of auxiliary systems should be 
installed. Then locate on the plans the outlets for each 
system and the accessory equipment required, such as 
terminal cabinets, transformers or batteries. Indicate on 
the plans the subdivision and circuit routing and provide 
circuits for the auxiliary systems on the lighting panel- 
boards. 

Frequently it will be advisable to prepare schematic 
diagrams including the outlet location and power supply 
for the more complicated auxiliary systems. Attach them 
to the wiring plans. 


5. Feeders 


After the outlets and devices for the entire installation 
are located and the total load is ascertained, route and 
indicate the feeders on the plans. In any installation hav- 
ing more than one or two feeders, it is also necessary to 
draw up a riser diagram. Show the complete feeder sys- 
tem, service and main distribution equipment. 


C. CONDITIONS TO BE CONSIDERED 


On any job special conditions may be encountered which 
influence the wiring layout and the selection of equipment. 
Search out all such conditions before writing the specifica- 
tions. Particular consideration should be given to the 
following four problems— 
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1. Structural Features 


When making the layout, study the structural design of 
the building. It will frequently affect the location of the 
panelboards, the length of the feeders, and in all cases, 
of course, the choice of materials. When making the 
wiring plans for concealed work in fireproof construction, 
show the circuit runs, as far as possible in a straight line 
from outlet to outlet. Use right angle bends for concealed 
work in wood joist construction. Show these bends on 
the wiring plans. Indicate the approximate actual position 
of the runs for exposed work. 


2. Protection Against Abuse 


When conditions are found which might interfere with 
the successful operation of the equipment, isolate or pro- 
tect the system wherever such hazardous locations exist. 
In article 500, the Code specifies the type of wiring and 
the wiring materials to be used in hazardous locations. 
But aside from the hazardous locations mentioned in the 
Code, there are a great number. of abuses which may 
affect the electrical equipment and must be guarded against, 
such as— 

a. Abrasive metals, dust, and chips 
Condensation 

c. Corrosive atmospheres 

d. Excessive temperatures 

e. Grease and oil 

f. Excessive vibration 

g. Water drippage or splashing 

h. Explosive dust or fumes 

1. Ignitable fibres, flyings or accumulations 

j. Flood waters 

The planning of explosion-proof wiring is a broad sub- 
ject in itself, beyond the scope of this discussion. But 
hazardous locations are becoming more common in indus- 
try, and must be handled with knowledge and judgment. 


3. Providing for Future Additions 


Under modern conditions, with the use of electricity 
steadily increasing, it is necessary to plan for future addi- 
tions to the system. An installation which takes care of 
the present load only, will surely be overloaded within a 
very few years. 

The simplest way to take care of future needs, of course, 
is to assume in the beginning a total connected load higher 
than the actual requirement and wire accordingly. But 
the problem is not so simple because of economic factors. 
A wiring system that costs too much for the service it per- 
forms at present is obviously under attack. Therefore 
provisions for future additions should be planned an eco- 
nomical way, through such features as— 

a. Provide surplus capacity in service and main panel. 
b. If a feeder distribution panel is used, provide ca- 
pacity for one or two additional feeders. 

c. Install feeder raceways large enough to permit the 
drawing in of additional or larger feeders, at a later 
date. 

d. Subdivide the load into a sufficiently larger number 
of panels, so that different parts of the building become 
electrically independent of each other. This permits 
the changing of one panel without affecting the effi- 
ciency of other parts of the building. It also makes 
the additions to the feeders or their replacement less 
costly. 
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e. In cases where very large feeder cables are used 
initially, install spare conduits. Replacing large feed- 
ers is expensive. 

f. Provide a reasonable number of spare circuits on 
each panel. 

g. Calculate wire sizes for feeders and branch cir- 
cuits so as to leave sufficient capacity for added load. 
An extra capacity of at least 20 per cent to 50 per 
cent should be considered. 

h. Keep the number of outlets and the load per cir- 
cuit as low as reasonably possible. For lighting cir- 
cuits 1000 watts is recommended. For convenience 
outlet circuits use only six or even less outlets per 
circuit. 


D. SELECTING THE MOST ECONOMICAL 
SYSTEM 


To lay out a system which is economical, due weight 
must be given to the various factors which may reduce 
the cost of operating that system and also of altering it 
to better serve the growing or changing needs of the 
building. Among these factors are— 


|. Safety and Reliability 


This can be assured by the proper selection of materials, 
and equipment, proper size wires and cables, and good 
workmanship. 


2. Flexibility 


The use of proper materials applies here also. Busways 
and wireways often assure a large degree of flexibility, 
since busways can be arranged to accommodate plug-in 
devices and facilitate their change from one location to 
another. Wireways give simple means of carrying larger 
feeders and motor branch circuits. The use of an under- 
floor duct system, particularly in office buildings, makes the 
layout flexible enough for any reasonable purpose. In 
industrial plants, the use of an underfloor duct system pro- 
vides outlets suitably spaced for the connection of small 
motors. 


3. Copper and Voltage Losses 


For lighting circuits the total voltage drop should not 
exceed 1.5 per cent. For motor circuits the total drop 
from the service entrance to the motor should not be more 
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HAZARDOUS AREAS Cannot risk vague or improperly speci- 
fied types of explosion proof wiring. This oil repmery 
installation reveals good planning. 


than 5 per cent. For a.c. motors voltage drop calculations 
should include the reactance of the circuit as well as the 
resistance. If the power factor is not definitely known, it 
should be assumed at 80 per cent. 


4. System and Service 


The choice of the system depends largely on the size 
of the equipment to be used. The choice of single, two or 
three phase systems is influenced by the size of the motor 
to be installed; so is the voltage. Standard 115-230 volt 
motors have a definite horsepower limit. Where very large 
motors are used it might occasionally be advisable to rec- 
ommend a potential as high as 2200 or 6600 volts. 

If the project is extensive enough, it might become 
economical to buy primary power and transform it to the 
desired voltage. By this means large reduction in the power 
bill might be accomplished. 

No firm and definite rules can be given here for the 
selection of the proper system for individual jobs. Con- 
ditions and power applications vary. Each case must be 
considered and solved by itself. Recommend the system 
which will be most suitable. 


What to Do for Lighting 


A. STANDARDS TO APPLY 


Laying out wiring for lighting in larger buildings often 
becomes a difficult problem. The amount of illumination, 
while probably the most important consideration, is by no 
means the only feature to be decided upon. Distribution, 
quality of light, color, shadow, glare and contrast also 
should have attention. 

Lighting fixtures are usually classified by the relation 
of the unit to the working space. A iuminare may be de- 
signed so that all the light output is directed towards the 
working space or the light may be directed towards the 
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ceiling, which is used as a secondary reflector. Or the 
fixture may be designed so that it combines both of these 
conditions. And the uniformity of the illumination and the 
appearance of the installation will be definitely influenced 
by the mounting height of the lighting units. 

In general, direct type lighting fixtures are mounted with 
reference to the distance from the working surface. Most 
types are so designed that a mounting height equal to the 
spacing between fixtures will be about the minimum for 
uniform distribution of light. On the other hand, install 
indirect lighting fixtures in relation to the ceiling. Manu- 
facturers of these fixtures, for this reason, supply a stand- 
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ard length of hangers based on wattage and light distribu- 
tion. In general, uniform illumination will result if the 
spacing of these units is about equal to the ceiling height. 

But selection of fixtures and spacing of the units does 
not complete the job. The current supply to the fixtures, 
with its feeders, sub-feeders, and branch-circuits, the con- 
trol equipment in the panels, and the switching of the 
equipment play an important part. in the design of any 
wiring installation. The best of light fixtures will not work 
with full efficiency, if the voltage drop becomes too high. 
The best layout becomes cumbersome, if care is not taken 
to make the control of the light source flexible. 


B. LAYING OUT THE SYSTEM 
1. Location of Outlets 


When locating outlets, study the structural design of 
the building. Ceiling beams and special architectural fea- 
tures found in theatres, churches and large auditoriums, 
for example, may seriously affect the lighting layout. For 
buildings of this type no general recommendations can be 
given. Each individual case has its own peculiar require- 
ments. 


a—Ceiling outlets for general illumination 


Space ceiling outlets uniformly with equal spacing in 
both directions. The spacing between adjacent outlets 
should not be more than 1} times the distance between 
floor and ceiling, except in school and office buildings, 
where the spacing should be equal to the distance between 
floor and ceiling. In halls and corridors, lighted from a 
single row of ceiling outlets, the spacing between outlets 
should not be more than 20 feet. 


b—Outlets for Stores 
1. Convenience outlets—general 


At least one outlet should be provided for each 400 
square feet of floor area. It is good practice to install one 
outlet in each supporting column for connecting decorative 
lighting fixtures and other electrical equipment. Install 
the outlets whenever possible in side walls. No part of 
the floor should be more than 15 feet from any outlet. 
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TRANSFORMER STATIONS 
for larger layouts must 
have all the advantages of 
quality, workmanship and 
planning that can be com- 
bined to insure safe and 
adequate capacity for heavy 
loads. 


2. Convenience outlets in show windows 


Each window should have at least two convenience out- 
lets. If the window is larger than 100 square feet, there 
should be at least one convenience outlet for each 50 square 
feet. The convenience outlets should be installed in or near 
the floor. 


3. Outlets for show window illumination 


Each window should be equipped with at least two out- 
lets symmetrically spaced for spot or flood lights. If the 
window has more than 16 linear feet of glass, one outlet 
should be added for each 8 feet or major fraction thereof. 
In addition to these outlets, provide junction boxes at 
suitable height on walls or columns to connect show win- 
dow lighting circuits. Space show window reflectors, 12 
to 18 inches apart, if medium screw lampholders are used. 
The spacing can be 15-24 inches apart where mogul lamp- 
holders are employed. 


4. Outlets for show case and wall case lighting 


Install outlets in the floor or wall for connecting lighting 
equipment. Allow sufficient capacity to carry show case 
circuits. (For standard loads see table page 52.) 


5. Outlets for signs 


If no signs are contemplated when the building is wired, 
a raceway not smaller than 1 inch should be run to the 
front of the building for each probable individual store. 
Terminate this raceway on the outside of the building at 
a suitable point for the installation of the sign and on 
the inside of the building at a cabinet. Assume for feeder 
capacity a load of 50 watts per linear foot of store front- 
age. Only the frontage on the principal street need be con- 
sidered. 


6. Office convenience outlets 


Provide at least one convenience outlet for each 20 feet 
of linear wall space or major fraction thereof, for offices 
of 400 square feet or less of floor area. Equip offices of 
more than 400 square feet with at least four convenience 
outlets for the first 400 square feet of floor area and not 
less than two additional outlets for each additional 400 
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square feet of floor area or major fraction thereof. Locate 
the outlets so as to serve all parts of the office. Offices which 
require a larger number of outlets due to their occupancy 
should be studied individually. 


7. Factory outlet location 


The data given in the table on page 52 gives minimum 
standards for obtaining uniform general illumination. 
Where special work processes need higher intensities of 
lighting, the table must be supplemented by additional local 
or general lighting to provide for these special needs. Since 
it is impossible to tabulate all the locations where extra 
high intensities of light are used, this table can only be 
considered as a standard for average conditions. At least 
one convenience outlet shall be installed in each bay in 
both manufacturing and storage spaces. 


2. Circuiting and Control 


The tables on pages 52, 53, 54 and 55 provide recom- 
mended standards of illumination, spacing of lighting out- 
lets, classification of interiors and illumination values, cal- 
culated for various lamp sizes and equipment types. Use 
them in calculating the wattage required for good light- 
ing. In turn this wattage should be used for the calcula- 
tion of the service, feeders and the number of branch cir- 
cuits. Where a load is contemplated larger than the one 
computed from these tables, this larger load should be the 
basis of these calculations. 

The data used in these tables are based on the normal 
types of incandescent lamps. Where high efficiency lamps 
—such as mercury vapor lamps—are used, it may be pos- 
sible to reduce the computed wattage. However, in these 
cases power factor and starting requirements must be 
taken into consideration. 


a—Branch circuits 


Not more than 1000 watts should be connected to a 
2-wire 15 amp. branch-circuit. Or if multiwire branch- 
circuits are used, the load should not exceed 1000 watts 
between each outside wire and the neutral. Good prac- 
tice limits the load in heavy duty lamp circuits to 1500 
watts for No. 10 conductor, 2500 watts for No. 8 con- 
ductor, and 3000 watts for No. 6 conductor. 


b—Convenience outlet branch-circuit 


Do not install convenience outlets on the same circuits 
with outlets for general illumination. All convenience out- 
lets primarily intended for supplementary lighting loads 
should be duplex outlets. All convenience outlets for ap- 
pliances or power devices should be of the polarity type. 
Wire convenience outlets for show window spot and flood- 
lighting to a separate circuit. 


c—Number of circuits 


This table shows the maximum number of convenience 
outlets on one circuit for various occupancies. Provide at 
least one branch circuit for every 1200 square feet or 
major fraction thereof of manufacturing space. In storage 
spaces, provide at least one branch circuit for each 2400 
square feet of floor area or major fraction thereof. In of- 
fice spaces, provide at least one branch circuit to supply 
convenience outlets for each 800 square feet of floor area 
or major fraction thereof. 

Where the load to be connected to the convenience out- 
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Circuit Loading in Commercial Buildings 


Max. Number of 


Location of Convenience Outlets Outlets Per Circuit 


Display areas in retail stores.................. 6 
Store show windows, for spot or flood lights. . . . 3 
Store show windows, in or near floor.......... 6 
Barber shops and beauty parlors.............. 2 
Physicians’ offices and dentists’ offices......... 2 
All other locations, except office spaces, manu- 
facturing spaces and storage spaces.......... 10 











lets is definitely known, this specific load should form the 
basis for calculating the branch circuit. Do not exceed 
the space limits given above. 


d—Circuit wire sizes 


Branch-circuit wiring should be not less than No, 12 
awg. For runs of over 50 feet from the panelboard to the 
first outlet, the size of wire should be at least one size 
larger for that portion of the circuit. Between the outlets 
the calculated wire size can be used. 

Avoid runs of over 100 feet from the panelboard to the 
first outlet except where the connected load is so small 
that the voltage drop can be limited to 2 per cent between 
the panelboard and the last outlet on the circuit. If runs 
of 100 feet or over should occur, relocate the panelboards 
or install additional panelboards near the center of the 


load. 


e—Circuit control 


Suitable control should be installed in all circuits. Cir- 
cuits supplying only convenience outlets may not require 
this control, but it is frequently advisable. 

Panelboards equipped with circuit switches or circuit 
breakers are suitable for controlling the circuits in stores. 
In most other occupancies, provide one or more local 
switches or circuit breakers for the control of the outlets. 

Sign or outline lighting should be controlled by a single 
externally operatable switch or circuit breaker. A suitable 


SWITCHBOARD CONSTRUCTION is based om adequate system 
layout. With this well done, the various design details 
can be specified to fully provide for long-time use. 































































































































































































































































Recommended by Nela Park Laboratories 


STANDARDS OF ILLUMINATION FOR 
INDUSTRIAL INTERIORS 








(These foot-candle values represent order of magnitude rather than exact levels of illumination) 


Foot-Candles 


Aisles, 
ways.. 
Assembly : 
Rough. . 
Medium.. 
Fine. ... cae a asi 
Extra Fine....... 
Automobile Manufacturing: 
Assembly Line. ..... 
Frame Assembly . é sée0 
ney ssenufes turing— 
Parts. ee 


mba ‘weamge- 





Assembly. . 
Finishing and ‘Inspecting. 
Bakeries . scoee 


Book Binding: 
Folding, anquabting, Past- 
ing, etc. 
Cutti 
Stitc Ling. ‘ 
Embossing. . i eb'be dele ae 
Breweries: 
Brew House. . 
Boiling, =e ‘Washing ‘ ‘and 
Filling. . ; 
Bottling... 


ym A reserving. . 


Chemical Wodes 

and Furnaces, Boiling 
Tanks, Stationary Driers, 
Stationary and Gravity 
Crystallizere. . ; 

Mechanical Furnaces, Gen- 
erators and Stills, Me- 
chanical Driers, Evapora- 
tors, Filtration, Mechani- 
cal Crystallizers, Bleaching. 

Tanks for Cooking, Extrac- 
tors, Percolators, Nitra- 
tors, Electrolytic Cells. . . 


Clay Products and Cements: 


" Punc ching “and 


Grinding, Filter Presses, 
Kiln Rooms... . ee ie 
Molding, Pressing,  Clean- 
ing and SS 
Enameling.. 


Color and Glazing |. : 
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Wet Cleaning and 
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Cloth Products: 
Cutting, Inspecting, Sew- 
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Light Goods. eeeaewnee 
Dark Goods. 
Pressing, Cloth ’ ‘Treating 
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Charging Floor, Tumbling, 
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Glass Works: 

Mix and Furnace Rooms, 

Pressing and Lehr, Glass 
Blowing Machines. .. .. 

Grinding, Cutting Glass to 
Size, ilvering. . 

Fine Grinding, Polishing, 
Beveling, tching and 
Decorating. . er 

Inspection. ...... 

Hangers—Aeroplane: 

Storage—Live. . , 

Repair Department... 

Ice Making—Engine & Com- 
pressor Room....... 
Inspection: 

a ediiintdbebun 

Medium.. 

ae 

Extra Fine. 

ao and Watch Manufac- 
turing. . : 
Laundries . 


Leather Manufacturing: 
Vats. 
Cleaning, — ‘Tanning 
Stretching . 
— Fleshing and Stuff- 


Vand 


Finishing ‘and ‘Scarfing. . aie 


Leather Working: 
Pressing, Winding 
oe 
Light. . 
Dark. viteelion 
Grading, Matching: “Cut- 
ting, ames — 
Light. . 7 
Dark. Pee 
Locker Reems. . see neenaceeee 


Machine Shops: 
Rough Bench and Machine 
LL diese > Gtk on alee aes 
Medium Bench and Ma- 
chine Work, Ordinary 
Automatic Machines, 
——- re Medi- 
uffing and Polishing. 
Fine Bench and Machine 
Work, Fine Automatic 
Machines, Medium 
Grinding, Fine Buffing 
and Polishing . 

Extra Fine Bench and Ma- 

chine Work, ——— 
Fine Work. ee 


Meat Packing: 
Slaughtering . 
ss Cutting, 

ing, aatieg, 
Packing . . ° 

Milling—Grain Foods: 

Cleaning, as 
Rolling. . 

Baking or Roasting. . 

Flour Grading. . 


Offices . 
Packing and Boxing... 
Paint Mixing. . 
Paint Shops: 
Dipping, Spraying, Firing, 
ubbing, Ordinary Hand 
Painting and Finishing. .. 
Fine Hand Painting and 
Finishing. 
Extra Fine Hand Painting 
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’ ‘Cook- 
pepe 
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and Finishing (Auto- 
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Paper Box Manufacturing: 
mn. & was 
M ark. 
tor, 
Paper So cicctasing: 
eaters, megepeees Calen- 
dering ay 
Finishing. Cutting, ‘Trim- 
ming. . ee 
Plat ting. . 


Polishing ‘and Burnishing. sa . 


Foot-Candles 
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Foot-Candles 


Printing Industries: 
T Foundries— 
“Matrix Making, cee 


Type. 
Font Assembly—Sorting.. 
Hand Casting. . 
Machine Casting. 
Electrotyping— 
Molding, Finishing, 
Levees Molds, Rout- 
, Trimming. . ‘ 
Bloc ‘ing, Tinnin 
Electroplating, 
Backing. .. 
Photo Engraving— 
Etching, Staging. . 
Blocking... .. 
Routing, 
Proofing. . 
Tint Laying. . 
Receiving and Shipping etomtas 
SS Manufacturing and 


Nii ‘ashing, 


'F Finishing, 


Calendars, Compounding 
Mills, Fabric Preparation, 
Stock Cutting, es .. 
Machines, Solid Tire Op- 
crations, Mechanical 
Goods, Building Vulcan- 

Bead Building, Pneumatic 
Tire ang oe and Finish- 
ing, Inner Ta- 

tion, Machanical oods 
Trimming, Treading. . 

Sheet Metal Works: . 
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Cutting and Stitching— 


Cutting Tables. . 
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Marking and Finishing— 
Stitchers, Nailers, Sole 
Layers, Welt Beaters 
and Scarfers, Trim- 
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nag Be 
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Silk and Rayon Manufactur- 
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On Heddles.. .. Tre 


Weaving— 
On Heddles and Reeds. 
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On Woven Cloth. 
Steel and Iron Manuf 3 
Billet, Blooming, Shee t 
Bar, venieg = ‘Gates 
Mills.... . 


Cotton 


BF 
C* 


20 
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B* 
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10 
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20 
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Foot-Candles 


Boiler Room, Power House, 
and Furnace 


puaneey 


Roo 5 
Hot Sheet ‘and Hot ‘Strip 
.10** 


Mills. 
Cold Strip, , Pipe, Rail, ‘Rod, 
Tube, niversal Plate and 
Wire —- 
Merchant and heared Plate 


Mills. oes 
Tin Plate Milis— © 
Hot Strip Rolling and Tin- 
ning Machine Dept. . 
Cold Strip Rolling. ........ 
In tion— 
lack Plate 
“= a “Bitlet Chip- 


th SDiate’ “and Other 
Bri — neonate 


Repair 
pad y ench and Ma- 
chine Work. . 
Medium Bench “and Ma- 
chine Work. . 
Fine Work— ~ Buffing, 
Polishing, etc. 
Extra Fine Work. 
Blacksmith Shi 
Laboratories ( hemical and 
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— and Pattern Shop. 


Stone he Crushing ‘and Screening: 
Belt Conveyor Tubes, Main 
Line Shafting Spaces, 
Chute Rooms, Inside of 


Primary Breaker Room, 
— ae under 
ee iu Oe 

Scree 

Store “oad Stock Rooms: 

Rough Bulky Material . 

Medium or Fine Material 
Requiring Care. . 

Structural Steel Fabrication. . 
Textile Mills (Cotton): 

Opening, Mixing, Picking, 
Carding and Drawing. . 

Slubbing, Roving, Spinning. 

Spooling, Warping on 


om 
Beaming, and Siashing ‘on 
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Grey — seagh 
Denims. 
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rey Goods (Hand Turn- 


). 
oa ‘(Rapidly ‘ Mov- 
Automatic Tying-In, Weav- 
ing 
Drawing-in By -In ‘By Hand .. 
Tobacco 
Drying, Serippt ing, General. 
Grading an rting . . ‘ 
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olstering—Automo! 
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Woodworking: | 
a = Sawing and on 
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Sanding, Medium Me 

chine and Bench Work, 

Gluing, Veneering, 
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Fine Bench and Machine 
Work, aa bengrennned & 
Finishing. . oe 

"Card ng, Picking, Wash 
ling Pick ic ng, ash- 


Twisting, Dyes. — 
Drawing-In, Warping— 


Knitting Machines... ..... 
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(**) See opposite Page for footnotes, 
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STANDARDS OF ILLUMINATION FOR 


STORES, COMMERCIAL AND PUBLIC INTERIORS 


Recommended by Nela Park Laboratories 





(These foot-candle values represent order of magnitude rather than exact levels of illumination) 


Foot-Candles 


Armories — Drill Sheds and 


Exhibition Halls...... 10 
Art Galleries: 
General. ba 5 
On Paintings. . B* 
Auditoriums . ne 
Automobile Show Reems. ie ean 
Banks: 
SR ee 
iia ss 0% oh cd Wain dca ae 
Ge 6 hea . 20 
Barber Shops a and 1 Beauty 
Parlors . 20 
Churches: 
Auditoriums. . “am 
Sunday School Rooms. . 10 
Pulpit or Rostrum.. . . 20 
Club and e Rooms: 
Lounge an eee Rooms. 20 
Auditoriums. ‘ 5 
Court Rooms. ite hosed 10 
Dance Halls............. 5 
De $ 
aiting Rooms... 10 
Ticket Offices— 
General. 10 
= Rack and Coun- B 
* 
Re .. st , Rooms, " Smoki ing 
os ae 
———y Checking C Office... 10 
Storage. ce 5 
Concourse .. 5 
Platforms. 2 
Drafting 
Prolonged Close Work, Art 
in Detail. c* 
Drafting and ” Designi ne 
Rough Drawing and 
Sketchin pis 30 
Fire Engine ouses: 
When alarm is turned in.. .. 10 
At other times. . ... 2 
Garagee—Automobile: 
Storage—Dead. . 2 
Live 5 
Repair and Washing Deps rt- 
ents. . ; Cc* 
Hangare—Asroplane: 
Storage—Live.... . . 10 
Repair Department. . Cc* 
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Foot-Candles 


Hospitals: 
Ls 6s calindee ae cwen cm 
Laboratories . : ae 


Lobby & Reception ‘Room.. 5 
Operating Room 


General . a 
Operating Table 
Major Operations....... 1000 
Minor Operations....... 200 
Private Rooms (with local 
illumination). . 
Wards (with local illumina- 
ae 20 
Hotels: 
Lobby. Sta sl pe Sac 
Dining Se oe te Te 
ET 
Guest Rooms............. 10 
ek mldineeeeee sé... 
Writing BOOMS ..<. ci ccccs. 20 
Library: 
pees Seon. ain wane ee 
ircccecatecccee OO 
Moving Picture Theatre: 
ng rem anaes 
During Pictures. . cake ee 
Museums: 
General. Pe 
Special Displays.. cm tea Oa 
Night Clubs and Bars. ows. 
Office Buildings: 
Bookkeeping, Typing and 
Accounting . 30 


Business Machines—Power 
Driven (Transcribing & 
Tabulating)— 

Calculators, he Punch, 
Bookkeeping. . a * 

Conference Room— 

General Meetings.... .... 10 
Office Activities — S ee 
Desk Work 

Corridors and Stairways.... 5 

Desk Work— 

Intermittent Reading and 
a : 

Prolong Close | Work, 
Computing, Studying, 
Designing, etc. . c* 

i Blueprints and 
Plans. . ; 30 


| 
| 


Foot-Candles 
Office Buildings, (continued) 
Drafting— 
Prolonged Close Work— 
Art Drafting and De- 


signing in Detail...... c* 
Rough Drawing and 
Sketching..... 30 
Filing and Index References. 20 
Lobby. se We ee 48 84 10 
Mail Sorting. .........---- 20 
Reception Rooms.......... 10 


a Work— 
Prolo if Note — ape Short- 


hand Notes. .... C* 
Vault. ‘aeceken ae 
Post Office: 
Lobby ee 
mere sh “Mailing, ete, ...... 2 
Storage. 10 
Offices—Private & General. 20 
File Room and Vault...... 10 
Corridors and Stairways.... 2 
Professional Offices: 
Waiting Rooms........... 10 
Consultation Rooms. inal ae 
General Offices. .... 20 
Dental Chairs and Doctors’ 
Examination Rooms..... A* 
Restaurants, Lunch Rooms and 
Cafeterias: 
EEG SEND. oc « svn 0< coos OO 
Food Displays. . snilesaxee rn 
Schools: 
Auditoriums and Lecture 
Rooms— 
General. nee fe 
Special Exhibits... C* 


Class and Study Rooms— 
Desks & Blackboards. . 20 


Corridors and wergueien 5 
Drawing Room............ C® 
IS som Ki apeoccacs OF 
Laboratories:— 

General.... conte 64 ae 

Close Work... eT ee 
Library and Offices. _.... oo = 
Manual eeu 

General... .. bes ao ahs 

Close Work.. bie cere 
Sewing Room Tee: 
Sight-Saving Classes....... C* 

Service Space: 

CLS cde dcstescsacs 8 





Foot-Candles 
Service Space, continued: 
Elevators—Freight and Pas- 


senger.... . 10 
Halls and Stairway s. 5 
Storag > 
Toilets and Wash Rooms... 5 

Show Cases. _ .. B* 


Show Windows: 
Large Cities— 
Brightly Lighted Districts. 200 


Secondary Business Loca- 
tions.. ... m~ee o 
Neighborhood ‘Stores... .. 50 
edium Cities— 
Brightly Lighted District. 100 
Neighborhood Stores... .. 50 
Small Cities and Towns.... 50 


Lighting to Reduce Daylight 
Window Reflections. . 200-1000 
Special Dis = and Inside Store: 


Light Colored ; , 

Medium Colored . veh ee 

Dark Colored . PN ES. 
Stores: 

Large Cities— 


Brightly Lighted Districts. 20 


Secondary Business ee 
CA. « as « coo Oe 
Neighborhood ‘Stores... .. 15 


edium Cities— 
Brightly Lighted Districts. 20 


Neighborhood Stores... .. 15 

Small Cities and Towns.... 15 
Telephone Bymanares 

Operating Rooms.......... 5 

Terminal Rooms. se nal ai, Se 

Ce Wad ccscecescas SB 
Theatres: 

Pee ae ee 

TL Grek Gy'hadch +0 ¢% de aay ee 

EE aad bend 400000054 ee 
Transportation: 

Cars— 

Baggage, Day Coach, Din- 
ing, ullman. . ype 15 
ail— 
== Racks and Letter 

ase a 20 
Stor. 
Street Rai AY Trolley E Bus 

and —: se 15 

Motor Bus. np aebie bere” ae 


**In these areas many of the machines require one or more supplementary lighting units mounted on them in order to effectively direct light toward the working points. 


*Lighting’ recommendations for the more difficult seeing tasks, as indicated by A, B, and C in the foregoing table, are as follows: . 


GROUP A — These seeing tasks involve (a) the discrimination of extremely fine detail under conditions of (b) extremely poor contrast, (c) for long periods of 


time. 


To meet these requirements, illumination levels above 100 foot-candles are recommend 


To provide illumination of this order a combination of at least 20 foot-candles of general lighting plus specialized supplementary lighting is necessary. The 


design and installation of the combination systems must not only 


provide a sufficient amount of light but also must provide the proper direction of light, 


diffusion, eye protection and, insofar as possible, must eliminate direct and reflected glare as well as objectionable shadows. 


GROUP B — This group of visual tasks involves (a) the discrimination of fine detail under conditions of (b) a fair degree of contrast (c) for long periods of 


time. 


Illumination levels from 50 to 100 foot-candles are require 


To provide illumination of this order a combination of 10 to 20 foot-candies of general lighting plus s 
and installation of the combination systems must not only provide a sufficient amount of light Pi 


protection and, insofar as possible, must eliminate direct and reflected glare as well as objectionable shadows. 


ialized supplementary lighting is necessary. The design 
ut also must provide the proper direction of light, diffusion, eye 


GROUP C — The seeing tasks in this group involve (a) the discrimination of moderately fine detail under conditions of (b) better than average contrast 


(c) for intermittent periods of time. 


a general lighting system. 


general system and the remainder from specialized supplementary lighting. 
sufficient amount of light but also must provide the proper direction of light, diffusion, eye protection and, insofar as possible, must eliminate direct an 


The level of illumination required is of the order of 30 to 50 foot-candles and in some instances it may 


provided from 


Oftentimes, however, it will be found more economical and yet equally satisfactory to provide from 10 to 20 foot-candles from the 


glare as well as objectionable shadows. 


Foot-Candles 


Billiards: 
J Se er 
On Tables... 

Bowling: 
General. 

On Pins .. 


10 


. DB 


« 
. 50 


2 





Standards For Indoor Recreational Lighting 


Foot-Candles 
Boxing, continued: 


Ring: Amateur........... 100 
Ore 
Championship.......... 500 

Gymnasium: 

Exercising Room.......... 15 

Shower Rooms............ 10 

Locker Rooms............ 5 





Foot-Candles 
Gymnasium, continued: 


Fencing, Boxing, ltererssees 
Basket Ball.. 20 


Soft Ball. SE ERET Peer 
Skating Rink. . 10 
Table Tennis—Ping Pong... 30 
Tennis: Recreational. oe oe 

OIDs ccc cvecs cine OD 





The design and installation of the combination systems must not ony pres a 


eflected 


Foot-Candles 
Other Sports: 
Badminton, Handball, yet 
quet, Squash. . 30 
Basket Ball, “Volley Ball.. 20 
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METHOD OF SOLVING LIGHTING PROBLEMS 








columns, or other architectural features. 


STEP 1— Spacing Layout 


Sketch the Floor Plan of the room to be lighted and 
arrange outlet spacing symmetrically with respect to bays, 





Table A gives the 


usual spacing as well as the maximum allowable spacing for 
various ceiling heights, assuming the units are mounted as 
high as possible. 


Determine actual area per outlet and apply in Table C. 


Example: 


Recommended — 20 foot candles. 
in accompanying tables.) 


From Table A 


Maximum spacing allowable 
Actual spacing used 
Area per outlet 


From Table B 
Conditions Factor—A 
From Table C 
Under Type E — opposite 110-125 square feet — Condi- 
tions A show a 500-watt lamp will produce the required 


foot candles. 


used in 


Properly wired, 
the future. 


School classroom, size 32’ x 22’, 
12’; white ceiling (light), buff walls (medium). 
(References marked + 


ene 12 ft. 
1024 x11 ft. 


ceiling height 
Indirect. 


See 117 square feet 


TABLE A—Spacing of Lighting Outlets 


1000-watt lamps may be 





it 


Spacing Between 


Spacing Between Outside 















































Ceiling Outlets Outlets and Wall | Approx. 
Height —_——_——_ —|| — Area per 
(Or Height | Aisles or | | Outlet 
inthe | Maximum Storagé Desks, Work- || (At Usual 
Clear) Usual (For Units Next to benches, etc. Spacings) 
| at at Ceiling) || |} Wall Against Wall 
“Not m more | Not more 
(Feet) | (Feet) than* || Usually than* (Sq. Ft.) 
il 
s 7 7% one- 3 || 50-60 
9 8 8 3 || 60-70 
10 | 9 9 || half 3% | 70-85 
11 10 10% 1| 3% 85-100 
12 ¢t || 10 12 t 12¢ || actual 34-4 100-150 
13 ] 10-12 13 | spacing 334-414 || 100-150 
14 10-13 15 4-5 100-170 
15 10-13 17 | between | 4-5 | 100-170 
16 i} 10-13 19 1] 4-6 \} 100-170 
18 } 10-20 21 1 units 4-6 | 100-400 
20 18-24 24 5-7 || 300-500 
20 and up \| 20-30 30 5-7 || 400-900 
1} 





*Where itis definitely known that some form of indirect lighting will be used, 
the maximum spacing between outlets may be increased about two feet, and 
the distance from the outside outlets to the wall may beincreased by one foot. 


Note: 


lighting units (Types A, B and C) for the actual spacing used. 


distance of indirect units (Types D and E) largely a matter of appearance. 


TABLE B—Classification 


of Interiors 


Column 2 in Table C. gives the minimum mounting height for direct 


Suspension 

























































































Col CONDITIONS FACTOR 
. olor _— 
5 en ey Ceiling Drrect-LiGuTinG | ogee T-LIGHTING 
c . Types A, B anp C Types D AND 
pper ——— —— 
Room Sidewalls Maintenance Maintenance 
Very Good Fair | Very Good | | Fair 
Light || A A || | oA 
Width Se ee 
4 times Medium | A ; 2 4 ce 
ceiling —. | | — | —— | —_____— 
height Dark A B | C Cc 
= ae ioe | | } 
Light || A | B | At | B 
Width - } 2S 
2 times Medium || A | B | B Cc 
ceiling peeeeeneneneeneme| ee 
height Dark B | Cc Cc * 
aie Light | B | ci B Cc 
idt \——— — =e 
equal to Medium || C | C | Ss i 2 
ceiling | —- 
height Dark | Cc | Cc Cc 








STEP 2—JInterior Conditions 


Classify the room and maintenance conditions into one of the three classes 
in Table B. This takes into account the proportions of the room, interior 
finish, and maintenance conditions, each of which bears an important relation 
to lighting results. 


Apply this “ conditions factor’ in turn in Table C. 


TABLE C—Classification of Interior Conditions 





On table below read area per outlet according to known conditions, then 
follow line across to opposite page under type of fixture and to foot candles 




















































































































required. This will give the wattage necessary in each fixture to produce the 
desired illumination. 
Area Par Outlet istenee from ae 
Adequately Lighted Reflector to oe 
or actor 
. , Floor to be 
Approximate Spacing Not Less Than 
55-65 Sq. Ft. A 
s é oy A 
7%4'x7%' Spacing ( 
65-75 Sq. Ft. A 
by 8’ 6” B 
814x814’ Spacing é Cc 
—FZ va 
75-85 Sq. Ft. 3 A 
Py g 8’ 6” B 
9’x9 Spacing “ Cc 
— os 
85-95 Sq. Ft. 3 A 
ns | 5 9 0’ B 
914'x914’ Spacing S Cc 
95-110 Sq. Ft. - | A 
oy 2 869 6” | B 
10’x10’ Spacing = | Cc 
. ™ 
110-125 Sq. Ft. ft - A Tt 
on | 2 100° B 
11’x11’ Spacing iG | Cc 
125-145 Sq. Ft. A 
+p | € 106 | B 
1144’x114’ Spacing § cS 
—|, —— ——E 
145-170 Sq. Ft. | A 
— 11’ 6” | B 
1244’x124’ Spacing Cc 
170-200 Sq. Ft. A 
py 11’ 6” B 
1344’x134’ Spacing G 
200-230 , es A 
+~y 12’ 6” B 
14% 'x14%/ Spacing Cc 
~-:230-260 Sq. Ft. A 
p _13'0" B 
1514’x15\4’ Spacing (High Bay 15’) || Cc 
260-300 Sq. Ft. A 
_ _ 13 6° B 
16%4'x1634’ Spacing (High Bay 16’) cS 
300-340 . Ft. A 
- ee B 
18’x18’ Spacing (High Bay 17’) Cc 
340-390 . Ft. A 
Sa _ 15’ 6” B 
19’x19’ Spacing (High Bay 17’) Cc 
380-440 » Pe A 
hg 17’ B 
20’x20’ Spacing Cc : 
440-530 Sq. Ft. A 
or 18’ B 
22’x22’ Spacing Cc 
—_— — 
530-625 Sq. Ft. A 
or 22’ | B 
24’x24’ Spacing Cc 
625-730 Sq. Ft. A 
or 25’ B 
26'x26’ Spacing C 
730-940 Sq. Ft. 1} A 
or 27’ B 
28x28’ Spacing Cc 
940-1050 Sq. Ft. A 
or 30’ B 
30’x30’ Spacing Cc 
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—Recommended by NELA PARK LABORATORIES 





STEP 3— Foot Candles Produced — Equipment Types, Lamp Sizes 


When the lighting layout has been made, the type of under the conditions of use. Choose the lamp size necessary 
equipment selected, and the conditions established in accord- to produce the foot-candle standard recommended for the 
ance with previous discussion, refer to Table D to obtain particular application at hand. For recommended foot-candle 
the foot candles produced by the various sizes of lamps standards, refer to pages 52 and 53. 


TABLE D—lIllumination Values Calculated for Various Lamp Sizes in Various Equipment Types 





i! i] | 



















































































































































































































































































l 
| TYPE A | _TYPE B. TYPE C TYPE D TYPE E 
Direct Lighting | Direct Lighting | Semi-Direct Semi-Indirect | 
Equipment for Low Mountin High Bay Fixtures Lighting | Lighting | Indirect Lighting 
Such as Glassteel and RLM Type amen Industrial Commercial 1] Commercial i} Commercial 
Industrial 1] 
Average Foot Candles Average Foot Candles || Average FootCandles |Average Foot Candles) | Average Foot Candles 
|. a 
400 | | 400 
| 200 | 300 500 750 | Watt || soo | 750 | 1000 | 1500 | Watt |) 200 | 300 | 500 || 300 500 | 750 | 3 300 | s00 | 750 | 1000 
a Watt | Watt | Watt _Watt Merc. | Watt Watt Watt Watt | Merc. || Watt | Watt | Ww att || Watt | Wa tt| Watt|! Watt) Watt! Watt); Wat 
— a —E——EEEE —E———E ———————E ———E——EE _ = Lau quan — 2 ———— —— ——E EE ee S| 
go. 3 RR BRSCS ee fee i RE RG pee Reread 15-22 Pf. | ae oo wiih | 15-24 | 27-40 |...... ree 
| 14-18 |....... a Pee Ge ree Re, “RS rae See ae oS 3 See i nore liee conccth ORS 1 BBET be sce rsa 
Sy SES IG REE! RRR) SATE) VRRSER! ie RO, SE) Rare 7-9 PMN Bed wear 1 9M 19386 ]...4.% et ecd 
“| 15-19 SOY eee Ree RE: ote GEE COR EL Ree || 13-19 | 21-31 | 19-25 | 32-41 |...... 49-90 | 99-88 |.....Pecnses 
BE WERE Bic ck cals seuden CREE HTS Se Pele a ee || 9-13 | 15-21 "H] 12-19 | 20-32 [22227 ete SEE, cscs ghee wees 
a 9-11 | 14-17 J Freee MAR ORES Lear a te A GS | 28-88 1...... ..| 8-12 ye" Sad Pe mg ro; eee: ee 
13-17 | 21-28 |....... Frese yee SRE eibeey Ceti Seems ampee || 11-17 | 18-28 |...... =| 16-22 | 27-37 |...... 11-18 | 19-31 | 29-46 |...... 
10-13 | 17-21 |....... B, ickiawledhe Lovie Mal bate abied dean an mae eee eeicaale haa aed 21 8-11 | 13-18 |...... | 10-16 | 18-27 er 7-11 | 13-19 | 19-29 |...... 
$10 | 13-17 |....... |. tae ael G7 | 20:12]...... 7-10 | 13-18 |......|| 5-7 9-13 | 13-19 |...... 
| azea’s | 21-25 | 35-41 |....... Bets Backs WE Dae ee ‘ge | 10-14 | 17-24 | 27-40 || 14-19 | 24-32 |... || 10-14 | 17-24 | 27-37 |...... 
9-12 pA * gS Coe lena SeRgese Ae Seber es || 7-9 | 11-17 | 20-27 || 9-14 | 16-24|...... 7-10 | 13-17 | 19-27 |...... 
7-9 | 11-15 | 20-27 |....... eee SOS ANTE Sess | 5-6 |. 7-11] 13-20 || 6-9 | 11-16]...... S-6 | Q-f'l | 1,3-16)...... 
a 11-13 | 18-23 | 31-38 | 48-61 |.......|].......| Spee ae ee 9-12 | 15-21 | 25-34 || 12-17 | 22-30 | 35-47 || 9-44 | 16-23 | 24-37!...... 
8-11 | 13-18 | 25-31 | 34-48 |....... BE ER Se Se AS | 6-8 | 9-15 | 16-25 || 8-12 | 15-22 | 23-35 || 5-9 | 10-16 | 15-24]...... 
| _ 6-8 | 11-13 | 20-25 | 30-34 |...... N || $§ | 69 | 11-16|| 5-8 | 10-15 | 15-23 § | 7-20] 10-1S]...... 
~ O-11 | 15-19 | 27-32 | 40-51 |...... ee Sree: See Seen eee } 8-11 | 13-19 | 23-32 || 11-15 | 20-27 | 30-41 || 7-12 | 14-22t| 21-35 | 29-47 
| 7-9 | 11-15 | 20-27 | 30-40 |.......]. 0.0... |e eee econ eee | 5-7 | 8-13 | 14-23 || 7-11 | 13-20 | 20-30 7 14 | 12-21 | 17-29 
5-6 | 9-11 | 15-20 | 22-30 | | Le mak 6-8 | 11-14]|| 5-7 9-13 | 14-20 ||...... 6-8 9-12 | 12-17 
| er | - ——| | ——_—__ | -—_—_ —_—_—__— — —EEE |- a eesepeeeteeeed | 
| 8-10 | 13-17 | 23-30 | 36-46 |....... aa ey Sikes eee ay | 7-9 | 11-16 | 19-27 || 9-13 | 17-23 26-35 || 6-10 | 11-18 | 17-27 | 24-38 
6-8 10-13 | 18-23 | 27-36 |....... REE SGI, TR Gece, Geet || 5-6 | 7-11] 14-19 || 6-9 | 11-17] 17-26|| 6 7-11 | 11-17 | 15-24 
5 8-10 | 14-18 | 21-27 |....... | SRP i ae Dehn 5-7 | 9-14 6 | 8-21 | 22-17 ji...... 5-7 | 8-11 | 10-15 
GS | 22-25. | 21-25 | S0-O0 | 98-08 UT. ooo. .f. co.cc feo eees 6-8 | 9-14| 17-24 || 8-11 | 15-20| 23-30 || 5-9 | 10-16 | 15-25 | 21-34 
| 5-6 | 9-12 | 17-21 | 24-31 | 27-33 |]....... 5 | 6-9 | 11-17 || 5-8 | 9-15] 14-23 5 | 6-10] 9-15 | 12-21 
a 7-9 | 13-17 | 19-24 | 21-27 5 eee $1 hi Ss | 69 | O16])...... 5-6 | 8-9 | 10-12 
6-7 | 10-12 | 18-23 | 27-34 | 28-33 ||....... SE FPN cee eae | 5-6 | 8-11|14-20|| 7-0 | 12-17 18.26 | S-7 | 8-13 | 12-20] 17-27 
1 & | BOO | 0068 | ORE eee G..... ...). 2655 00h ies aR Gaaee viscel. Ok ee 7 | 8-12] 12-18 || | S-8 | 7-12 | 10-17 
Means | 6-7 | 10-14 15-19 | 18-23 |].......].. eo pee pee Pe | $ | 60 He...csd BO 1 OS8T 5 | 6 9-10 
Be te TO Ronin d Poot eo EL Sut bee vistas RTS: Ake SEES Sheth \- Be Fea A Bae 
| 5-6 | 8-10 | 15-19 | 22-28 | 24-29 ||....... Beate See eae re ae 7-10 | 12-18 | 6-8 | 10-14] 15-21 |) 6 | 7-11 | 11-17 | 15-24 
yee OS Geet Ge 1 UE Bi occ ceeds ccedivcd=sexcebeevedk lense cs es | 7 | 812]] 6 | 7-10] 10-15]|...... | 7 | 61] 9-15 
Sintec abis 5-6 9-12 | 14-16 | 15-20 | Sein Rie eae Gd Ge | ee i iok a ee | oe 5-7 S|) ee eee 6 | 8-9 
| s | 7-9 | 13-17 | 19-25 | 22-25 | a7-10 | 24-28 | 33-37 | 55-62 | 27-31 ||... | 6-9 |10-14|| 5-7 | 9-12]1418|| 5 | 6-10] 9-15 | 12-21 
ee tS | 6-7 | 10-13 | 15-19 | 17-22 || 14-17 | 20-24 | 28-33 | 46-55 a 6 | 7-10 5 | 6-9 | 914)|......) @ | 7-9 | Qi2 
5 8-10 | 12-15 | 14-17 || 12-14 | 17-20 | 23-28 | 38-46 | 19-23 ||...... Bh acs $7 i... SH fisesss ree 5-6 | 7-9 
ogee 7-8 | 12-15 | 18-22 | 19-23 || 15-17 | 22-25 | 29-33 | 48-55 | 24-27 ||... $7 | 913|| 6 | S11 ey s | 5-9 | &14| 10-19 ! 
REE 5-6 9-12 | 14-18 | 15-19 |) 12-15 | 18-22 | 24-29 | 41-48 | 20-24 ||... ... 26° See 68 | S62 1.....: | § | 58 | 7-10 
| .++| 7-9 | 10-14 | 12-15 || 10-12 | 15-18 | 20-24 | 34-41 | 17-20])......)...... 6 5 a al «SUD BaN occcasapevics take 5-7 
shaded | 5-7 | 10-12 | 15-18 | 16-20 || 13-15 | 19-22 | 26-30 | 43-49 | 21-24||......| 6 | 810|| 5 | 7-9 | 10-14]|| 5-7 | 8-11 | 10-15 
aes ee 8-10 | 12-15 | 13-16 || 11-13 | 16-19 | 22-26 | 36-43 | 18-21 ||......)...... | Oa Biases: | 87 | GOH....0- | area 5-6 | 7-9 
ae ie” 9-12 | 10-13 9-11 | 13-16 | 18-22 | 30-36 | 15-18 ||... 22.) 0002. ty ARR 5 B |]. ..seefecessefeceees 5 
| | 6 | ott | 1426 | 14-17 |] 12-14 | 17-20 | 23-27 | 39-44] 19-22 ||......|......| 7-40||......| 68 | 9-12 Reaves | 6 | 7-9 | 9-12 
4 eee | 7-9 | 10-14 | 12-14 || 10-12 | 14-17 | 20-23 | 32-39] 16-19 ||...) os 3 kee Db Wim candlevwans 5 | 5-9 
eae 8-10 | 9-12 8-10 | 12-14 | 16-20 | 27-32 13-16 | epehe F eae G f[---eesferenes Joveees 5 ! 
SE Se eee | 
ES See PA Cee | 11-12 | 16-18 | ie -24 | 35-40 | 17-20 
ce aS | sececelecccecelecceceel] Gell | 13-16 | 18-21 | 20-35 | 14-17 
Satin AG asd sk ciden ha dl cca De oe clal | go | 11-13 | 15-18 | 24-29 | 12-14 
PES MEE CRY |oecaeee{eseceee|| G20 | 13-15 | 17-20 | 29-33 | 14-16 
EET Three? are Jucceecelecceeeef] JD | M8-83 14-17 | 24-29 12-14 
i pea Seppe | 6-7 | 9-11 | 12- 14 | 20-24 | 10-12 
cpt sade cakiccilon peed Concha’ péwneks | 8-9 | 11-12 [15-17 | 2428 | 12-14 NOTE: These columns are 
teeees Ve Ce ry 1-12 | 17-20 Ste calculated for Glassteel Dif- 
ef eee : fusers; for RLM Dome reflec- 
Ott Es + ye tors add 10% to obtain the 
teserefereres GS | 10/117) 78 approximate foot candle 
8-9 | 11-12] 18-20] 9-10 reading. 
7-8 9-11 | 15-18 | 7-9 
/ 5-7 7-9 | 12-15| 67 
7-8 9-11 | 15-18 | 8-9 
6-7 8-9 | 13-15| 6-8 
5-6 6-8 | 11-13] 5-6 
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time switch should also be provided for automatic control 
of the installation at predetermined times. 

Control outlets in each show window individually. Equip 
them with an automatic time switch. The time switch 
should be connected to control all show window circuits 
simultaneously. 


f—Remote control 


Where it is necessary to control a number of branch 
circuits in a group from one or more points and standard 
snap switches cannot handle the capacity involved, install 
remote control switches. Automatically operated remote 
control equipment will also serve to cut in the emergency 
system in hospitals, theatres, or large auditoriums. 

In industrial occupancies, remote control equipment 
should be considered not only for lighting circuits but also 
of motors and temperature control. In many cases, this 
equipment will make the installation more flexible and 
less costly. 


3. Feeders and Distribution 


a—Panelboards 


Install a panelboard at the termination of each feeder. 
This panelboard should provide protection devices for 
the branch circuits and when possible control devices as 
well. Determine the number of panelboards and their 
location by the number of branch circuits and the distribu- 
tion of the load. The run from the panelboard to the first 
outlet should be as short as possible. 

For each five circuits initially installed, the panelboard 
should contain at least one spare circuit. Where time 
switches are used, group all circuits controlled by the time 
switch. Extend spare circuits of flush type panelboards 
to the ceiling of the floor served or to the ceiling of the 
floor immediately below. Terminate these circuits or race- 
ways in boxes suitably located for future additions. 


b—Feeders 


Calculate the feeder capacity according to the number 
of circuits the feeder supplies and to the load per circuit. 
Estimate the load for general illumination from the stand- 
ard load tables on Pages 52 to 53. Divide the resulting 
wattage into circuits having a load of not more than 1000 
watts per 15 amp. branch circuit. Add to this 1000 watts 
for each circuit not specifically designated as a lighting 
circuit, 500 watts for each spare circuit and the actual 
load of each heavy duty or special purpose circuit. To the 
total wattage so computed, demand factors may be applied 
as permitted by the Code. 

In all calculations of feeders, allow for a 50 per cent 
increase in load over the present system. Where the feeder 
capacity is not larger than No. 4 wire this excess capacity 
should be installed initially. Where feeders are large, 
use any suitable method listed under “Providing for fu- 
ture additions” on Page 48. Here no feeder should have 
a voltage drop of more than 1.5 per cent from the point of 
service entrance to the panelboard. When computing the 
drop, use the ultimate demand as stated above. 


c—Feeder Distribution Center 


In the design of the feeder distribution center, plan for 
future additions. This feeder distribution center can con- 
sist of a switchboard, a panelboard, or a group of enclosed 
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switches or circuit breakers. Except where greatly over- 
size feeders are installed originally, provide for the later 
connection and protection of larger feeders or additional 
feeders. To do this, provide spare feeder circuits on the 
distribution center or design the equipment with additional 
space, bus capacity, and facilities for making connections 
when needed. 


d—Service 


Calculate the minimum size of the service equipment by 
adding together the loads of the individual feeders. See 
paragraph on feeders page 57. Demand factors may then 
be applied as permitted by the Code. Provide for 50 per 


Lighting Feeder System Riser Diagram 
Raceway and Wire Sizes, on R 


i schedule is placed in Specifications 


Example 13—PLANNING FEEDERS—Riser diagrams make 
larger installations more definite for estimating and check- 
ing important elements of the job. 


cent addition to the calculated load and select the size 
of the service conductors accordingly. Where the cal- 
culated feeder size—including the 50 per cent addition for 
future load—does not become larger than 500,000 circ. 
mils install the feeders as part of the original installation. 
Where the calculated feeder size exceeds this point, study 
each case and determine what provisions should be made 
for future increases in the load. 


e—Transformers 


Where the project is large enough to justify the pur- 
chase and transforming of primary power and the struc- 
tural design and layout of the building make it economical, 
consider the installation of one or more transformer sta- 
tions. There are three types of stations. 


1. Single station supplied by primary service con- 
ductors. 


2. A master station supplied by primary service con- 
ductors, which in turn supply transformer substations 
located in various parts of the premises. 


3. Several transformer stations in different locations 
or levels, all supplied by primary service conductors. 


Before making the layout for transformer stations, con- 
sult the local inspection authorities and the local utility 
company. 
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The applications for electric motors are so numerous 
and diversified that it is impossible to classify every condi- 
tion which might be found while wiring for power. But 
there are basic wiring requirements common to most instal- 
lations that form a natural foundation for power layout. 
The selection of the proper type of motors for the job, 
the proper voltage for the motors used and the other con- 
ditions of each installation, must always be considered in 
planning the wiring that must serve them. 


A. PRINCIPLES OF FEEDER DESIGN 


The wiring layout for a power system consists of feed- 
ers, sub-feeders and branch-circuits, substantially no dif- 
ferent from a system for lighting. The recommendations 
for lighting given on the previous pages therefore apply. 
The feeder distribution centers and panelboards may be 
somewhat different in size and arrangement of protective 
equipment; but the rules for location, number of circuits, 
and provisions for future additions should be applied. 

To meet varying factors in motor application and con- 
trol, five methods of designing the individual feeders and 
branch-circuits should be considered. With all of them, the 
code rulings on conductor sizes should be observed. The 
carrying capacity of the motor branch-circuits should not 
be smaller than 125 per cent of the full load current of 
the motor. ; 

For services, feeders and sub-feeders, the current carry- 
ing capacity of the conductors should not be less than 
125 per cent of the full load current of the largest motor 
plus the sum of the full load currents of all other motors 


Power Feeder & Branch Circuit Riser Diagram 
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Example 14—POWER LAYOUTS are made clear by riser dia- 
grams which include all the motors. 
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What to Do for Power 


on the same feeder or sub-feeder. Under special conditions 
a demand factor of less than 100 per cent can be applied, but 
only by permission of the local inspection authority. 


1. Method 


An individual branch-circuit with its proper protective 
device is installed for each motor. This is the most com- 
monly used type of layout and can be applied under any 
conditions. See example No. 15. 


>~Individual motor branch circuits 
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Example 15—METHOD NO. 1—Individual circuits from the 
panel to each motor and controller. 


2. Method 


A sub-feeder is carried around the floor and the indi- 
vidual branch-circuit protective devices are mounted at 
the points where the taps for the individual motors are 
made. This method saves the installation of a great number 
of home runs to the centrally located branch panel. See 
example No. 16. 
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: Example 16—METHOD NO. 2—A common feeder to several 
motors with local protective devices. 


3. Method 


The taps to the individual motors are connected directly 
to the heavy feeder and no individual branch circuit pro- 
tective devices are used. With this method, the limitation 
of section 2434d of the 1937 Code must be observed. See 
example No. 17. 
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Example 17—METHOD NO. 3—A common feeder and taps 
of smaller wire to motors, 


4. Method 


The feeder is connected directly to the controller of each 
motor. This method can be used advantageously where 
the feeder or sub-feeder comes very close to the individual 
motors and where this feeder is not too large in size. See 
example No. 18. 





Example 18—METHOD NO. 4—The common feeder looped 
dire ctly to several motor controllers. 


5. Method 


Can be employed only where a group of small motors, 
each having a full load rated current of not over 6 amp. 
are to be installed on a circuit. This method is mainly 
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Example 19—METHOD NO. 5—Intended for connecting sev- 
eral small motors to one branch circuit. 
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suggested as a means of connecting small commercial ap- 
pliances or similar devices to available lighting or special 
purpose circuits. See example No. 19. 

The first four methods will serve equally well for any 
motor installation. The fifth method is not suitable for 
large motor leads. In selecting any one of these five meth- 
ods for a given problem of power application, economy in 
cost of installation, flexibility and adaptability to the spe- 
cific job should be considered. 


B. VOLTAGE DROP 


The total voltage drop from the service equipment should 
never exceed 5 per cent. Where the conductor size per- 
mitted by the Code for the required current will not main- 
tain a voltage drop of 5 per cent, or under, the conductor 
size should be larger. 

Where the system operates at a voltage of 208 volts or 
higher, limit the voltage drop to 1 per cent in the branch- 
circuit. This will allow 4 per cent in the feeders, which 
will normally permit the use of feeder conductors in ac- 
cordance with the maximum current carrying capacities 
specified in the Code. 

In all cases where the drop exceeds 3 per cent, compute 
the total watt hours per year consumed by the copper 
losses. See if it is economical to install larger conductors 
in order to reduce these losses. 


C. PROVISION FOR INCREASED LOADS 


Follow the recommendations given on page 48 under 
“Providing for Future Additions.” Take care of possible 
changes in the plant layout and shifting of equipment. 
For it often happens that while the total load of a plant 
does not increase, one department will take on added load 
while other departments lose some of their load as initially 
installed. Design the feeder system so that shifting of 
equipment will not cause costly wiring alterations. By 
selecting the proper materials and providing sufficient 
feeder capacity and panels, an industrial plant can be so 
wired that major changes will not have to be made for 
many years to come. See also section “Selecting Most 
Economical System” page 49. 


D. PREPARING MOTOR AND CONTROL 
SCHEDULE 


In planning wiring for a large number of motors show 
on the floor plans the location, size, h.p. rating, and the 
location and type of controller for each motor. Assign a2 
number to each motor and prepare a motor schedule giving 
. Motor number 
. Location 
. H.P. rating 
. Speed 
. Type of motor 
. Type of machine driven 
. Type of controller 


NOU & Wl 


A motor schedule, including all these items, should be 
made part of the specification to avoid errors and later 
changes. Care and accuracy in preparing this schedule is 
of great practical value in giving a clear picture of the 
motor requirement over the system and insuring against 
errors and omissions. 
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Provision for 


Wiring for electric heating equipment does not present 
any unusual problem. In most cases, the load is non-induc- 
tive and power factor problems rarely affect the wiring 
layout. The sections on feeders, sub-feeders and panel- 
boards under “What to do for Lighting” can usually be 
followed. 

There are many different uses of electric heating equip- 
ment, however, and the installation of some of the equip- 
ment may at times seriously influence the entire wiring 
layout. Four classes of equipment will be encountered. 


A. SMALL HEATING UNITS 


These are normally made in three general types—car- 
tridge units, strip heaters and tubular units. Each type is 
available in many different forms to fit specific purposes 
including : 

1. Air heating in crane cabs. 
2. Watchmen’s houses and out of the way places. 
3. Annealing, baking and drying ovens. 


4. Boilers, kettles, sterilizers, tanks and vats for com- 
pounds, fluids and metals. 


5. Heaters for press molds, platens for plastics and 
revolving rolls. 


B. INDUSTRIAL HEATING CABLE 


While originally designed for soil heating, this cable 
has found many applications in industry on account of its 
flexibility. It is normally used where it is desired to apply 
a low even heat over a large surface. 


POWER WIRING must serve specific loads and processes. So 
every motor and control becomes an individual layout prob- 
lem in planning and coordinating the system. Safe and 
convenient controls are also important. 
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Heating Load 


C. ELECTRIC OVENS 


Used for baking and finishing of metal parts, drying 
operations, low temperature heat treating, aging and 
tempering, processing of food products and many other 
purposes. 


D. ELECTRIC FURNACES 


Used for heat treating and for melting. For melting, 
electric arc or high frequency current equipment may also 
be used. 


Practically all electric ovens and furnaces and a large 
portion of the other electric heating equipment is controlled 
automatically in order to obtain even and continuous heat. 
In larger installations, the controller is of the recording 
type, so that a permanent record of the performance of the 
equipment can be kept. So special feeders and panelboards 
must be installed. 

When small equipment is used, decide first to which 
system—light or power—the heating equipment should be 
connected. Increase feeders, subfeeders, and branch circuits 
accordingly. 

Where machines are equipped with auxiliary heating 
equipment, the motor feeder layout usually will be affected. 
The nature of the auxiliary heating equipment and its 
capacity, must be known before making the layout. 

Where portable equipment is used extensively the feeder, 
subfeeder, and branch circuit must have sufficient capacity 
to carry the increased load wherever it might be connected. 
Provide special or heavy duty outlets for the portable heat- 
ing equipment, where needed. 


PLANNING SUPPLY for modern ovens and furnaces must rest 
on definite knowledge of the electrical load. Then the wir- 
ing system can be planned to meet various operating and 
control conditions satisfactorily. 
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Some type of signaling or communication system is used 
in practically every installation. There are a great number 
of systems available for almost any purpose, from the 
simple front and back door bell in a private residence to 
complicated equipment for signaling and communication 
in theatres and other public or industrial buildings. Writing 
a specification for commercial, institutional or factory 
buildings calls for good judgment by the specification 
writer, if the proper system is to be provided for each 
individual case. 


A. PLANNING THE SIGNAL LAYOUT 


To clearly indicate signaling systems in the electrical 
plan and specification— 


1, Adopt symbols to identify each kind of signaling 
device and associated apparatus to be used. 

2. Indicate on the plans, by these symbols, where each 
station or device is to be located. 

3. Prepare a riser plan or indicate on floor plans, the 
circuiting methods to be employed. 

4. Follow the detailed instructions of the manufacturer 
in determining kinds and sizes of wire and signal 
cable and methods of connection. 


Because of the variety and operating contrasts in systems 
of different manufacturers, it requires unusual care to in- 
stall one wiring system to serve more than one signaling 
system. Every system has its special devices, stations and 
associated apparatus. The units of equipment and the 
wiring methods must be carefully selected to provide a com- 
plete system. In the larger layouts, such as a program and 
clock system for a school or a nurses or a patients call 
system for a hospital, a detailed schedule of the require- 
ments should be obtained from the manufacturer. 


B. WRITING THE SIGNAL SPECIFICATION 


The data secured from manufacturers on equipment and 
wiring will provide the essential information for the specifi- 
cation. List audible or visual signals, power units, relays, 
control panels or other associated items. In some instances 
a recommended form of specification may be secured from 
the manufacturer, which covers every item needed for the 
system. Regardless of the system, however— 


1. Describe the system desired and how it must 
function. 

2. State its operating voltage and source of power 
supply. 

3. Specify the wiring method to be employed. 

4. List in specifications or riser plans a schedule of 
stations and auxiliary devices. 

5. Include name of manufacturer, and catalog number 
of the system. 

6. Where a variety of devices must be provided from 
several suppliers, describe each important item in 
addition to manufacturer’s name and catalog 
number. 

The eleven types of signaling systems in common use 
are discussed in the following order. 

C. Burglar Alarm Systems 

D. Fire Alarm Systems 


Signaling and Communication 








































. Sound Amplification Systems 
Doctors Paging Systems 

Program Systems 

Electric Clock Systems 

Private Telephone Systems 
General Paging Systems 

Nurses’ Calling Systems 

. Public Telephone Systems 
Watchman Systems 

. Electronic Communicating Systems 


ZEBRA DO 


C. BURGLAR ALARM SYSTEMS 
1. Selection 


Consists of one or more contact making devices, con- 
nected to operate one or more alarm devices, located on the 
premises or in a central office or both. Contact devices 
may be manually operable by using push buttons, regular 
switches, floor treadles. They may be automatically oper- 
ated by concealed contact-making springs on doors, gates 
and windows, stairtread contacts, special locks on door and 
vaults, continuous circuits or foil applied to plate glass, or 
photronic light beams. Alarm devices may be audible sig- 
nals—gongs, bells, buzzers, horns, sirens or chimes—or 
visual signals. 

When a system is under daily supervision it includes a 
control cabinet, containing test relays and a trouble alarm 
device to give warnings when something is out of order in 
the power supply or the circuit wiring. With a control 
cabinet, the entire system can also be divided into several 
circuits. 

A further improvement in the system would be the inclu- 
sion of a time switch, so that the alarms will work only at 
predetermined times. Also, to show the location where the 
alarm originated, the cabinet can be equipped with annun- 
ciator drops. Where an alarm is to register in police 
stations or the offices of patrol agencies, install special 
relays to operate the leased circuits to these stations. 


2. Specifications 


In specifying this system, major items will be: contact 
devices, signals—audible or visible, the power supply— 
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EXAMPLE 20—Principal elements of burglar alarm systems. 
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dry cell batteries, storage batteries and chargers, trans- 
formers, control cabinet, indication relays, time switch 
and relays for leased wire alarm circuits. 


D. FIRE ALARM SYSTEMS 
1. Selection 
a. Open circuit, non-code, non-supervised system. 


Alarm will sound on all signal stations whenever any 
station is operated. Because of the open circuit, this system 
can not be readily tested, except by making a check in each 
station. This system therefore is not approved by the Na- 
tional Board of Fire Underwriters. This system can only 
be used for a comparatively small number of stations except 
where a relay control panel is installed. 


b. Closed circuit, non-code, supervised system. 


By operation of any one station, a gong is sounded six 
times on all signal stations. In case the power supply 





EXAMPLE 21—Principal elements of the alarm systems. 


should fail or a circuit is out of order on any point, a 
small trouble bell will ring continuously. This system is 
easily tested and is suitable only in buildings where the 
number of occupants is small enough so that a general 
alarm will not cause a panic. 


c. Closed circuit, box code supervised system. 


Gong identifies by code the station from which the alarm 
was given. The gong circuits are usually operated through 
relays on a control panel. A trouble bell will indicate dis- 
arrangement of the system in the same way as accom- 
plished in the non coded system. Since this system gives a 
general alarm, use is naturally restricted to buildings with 
a small number of occupants. 


d. Closed circuit, box code, pre-signal, supervised system. 


Sends a coded signal through a relay control panel to 
one or more pre-signal bells. After investigation, an attend- 
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ant can send a general alarm from any alarm box by in- 
serting a key. A trouble bell gives warning when the 
system is out of order. System may also include a relay 
to operate a special fire department alarm box. Suitable 
for hospital and institutional buildings, where it is advis- 
able to sound a general alarm only after an investigation 
has been made. 


e. Automatic fire alarm system. 


Gives the alarm by thermal detectors, installed in suit- 
able locations, which open the circuits after temperature at 
any device exceeds a predetermined limit. System is closed 
circuit and supervised. 


2. Specifications 


In specifying this system, major items will be:—alarm 
stations, special fire department alarm box, alarm devices, 
control panels, trouble bell, thermal detectors. 


E. SOUND AMPLIFICATION SYSTEMS 
1. Selection 


In its simplest form, this system consists of an input 
device—either microphone, phonograph, or radio receiving 
set—an audio frequency amplifier and one or more speakers. 

The use of high fidelity amplifiers will result in a mini- 
mum of distortion and will uniformly amplify all audio fre- 
quencies, within reasonable limits. The necessary output 
capacity of the amplifier depends upon the number and 
type of speakers to be supplied. Speakers may be mag- 
netic, electro-dynamic type and the permanent magnet 
dynamic type. 


a. Magnetic speakers. 


Usually preferred when a large number of speakers have 
to be operated from one amplifier and where high output 
and high fidelity are not of prime importance on account 
of their lower power consumption. To control the volume 
individually, a volume control should be included on each 
speaker. 


b. Electro-dynamic speakers. 


Used when high output and high fidelity are required. 
Field excitation current should be supplied from the am- 
plifier or furnished by a power supply unit to each indi- 
vidual speaker or group of speakers. Connect the power 
supply unit to the 110 volt system. Provide individual 
volume control in the same way. 


c. Permanent magnet dynamic speakers. 


Used in place of electro-dynamic speakers for high fidel- 
ity and sound output. No provisions need be made for 
field excitation current. 


d. Multi-channel system. 


Install where two or more programs are to be trans- 
mitted to each speaker. This is a combination of two or 
more elementary systems, each speaker supplied with a 
switch for selecting the desired program. Extensively used 
in large hotels. 

A control panel is usually installed for the mounting of 
the equipment and the controls, except in very simple sys- 
tems where all equipment and controls are mounted in a 
cabinet. 
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EXAMPLE 22—Principal elements of sound amplification systems. 


2. Wiring Methods 


When wiring for a sound amplification system, whether 
installed in raceway or not, install a shielded pair from the 
microphone outlet to the control panel. From the control 
panel to the speaker outlets use twisted pairs in raceways, 
except for high output multi-channel systems where 
shielded pairs may be necessary. Do not run speaker field 
circuit wires in the same raceway as the output circuits 
from the amplifier. 


3. Specifications 


When specifying this system, major items will be: 
speakers, control panel, radio receiving sets and amplifiers, 
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phonograph turntable and pickup, horns, microphones and 
stands, microphone outlet devices, shielded conductors and 
special outlets. 


F. DOCTORS PAGING SYSTEMS 
1. Selection 
a. Lamp annunciator system. 


Lamp annunciators are located on each floor, and oper- 
ated from a switching or plugging device at the telephone 
switchboard. System may include an audible auxiliary sig- 
nal device, or be operated from a signal transformer or 
on 110 volts. The lamps must be flashed manually. 


b. System of lamp flashing signals. 


Depending on the system used, two or three doctors can 
be called by coded signals from a central keyboard and 
flasher equipment with or without an audible auxiliary 
signal. Lamp annunciators have indicating numerals so 
arranged that a staff of up to 120 doctors can be paged. 
The lamps are flashed automatically for a definite time 
cycle or until the doctor responds. Number of doctors that 
can be called at a time depends on the number of wires used. 


c. In and out recorder system. 


Similar in design to a simple lamp annunciator system. 
It indicates by lamp annunciators when certain doctors are 
in or out of the hospital or in or out of certain parts of 
the hospital. The switching or plugging device should be 
located convenient for doctors to check in or out. 


4. Specifications 


In specifying this system, major items will be: annun- 
ciators, selector keyboards, plugging or switching devices, 
relay and flasher panel, terminal cabinets, transformer, 
flexible multi-conductor cable and special outlet boxes. 
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EXAMPLE 23—Principal elements of doctors paging systems. 


G. PROGRAM SYSTEMS 
1. Selection 


Consists of one or more signal devices—bells, buzzers, 
sirens—and a program instrument which automatically 
closes one or more circuits causing the signal devices to 
operate on one or more predetermined schedules. The 
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If clock must be kept running during intervals of service 
interruption, install emergency battery equipment and a 
motor generator set to supply a.c. power temporarily to the 
system. 


Clock, Program & Signal 





system 





c. Master and secondary clock system. 






The master clock itself is a synchronous clock which 
sends out impulses once an hour to bring all secondary 
clocks into perfect synchronism in case they are slow or 
fast. The secondary clocks are electro-magnets, energized 
once a minute or oftener by a circuit closing device in the 
master clock. 




































d. Time stamps or employees time recorders. 


Synchronous or secondary clock equipped with mechan- 
ical devices. Where operated from a master clock, the addi- 
tional power used by the mechanical devices must be 
provided for in the wiring layout. 


2. Specifications 


In specifying this system, major items will be: clocks, 
time stamps, control panel, battery and charging equipment 
or motor generator set. 





EXAMPLE 24—Principal elements of program systems. 


program instrument is driven by a clock mechanism which 
can be incorporated in the master clock, when a master and 
secondary clock system is used. It can be designed so 
separate circuits are on separate schedules or to omit all 
signals during a 6 or 12 hour period and during one or 
more days of each week. 

The signaling devices are usually gongs or sirens, con- 
nected in multiple, or sometimes in series. The operating 
voltage is commonly 24 volts d.c. or 24 or 110 volts a.c. 
A push button panel, properly installed, will operate each 
device manually. Cross connecting straps on these panels 
connect each device to each program. 





2. Specifications 





In specifying this system, major items will be: program 
instrument, control panel, push button panels, cross con- 
necting straps, power supply, and signal devices. 


H. ELECTRIC CLOCK SYSTEMS 
1. Selection 
a. Synchronous clocks with no control. 


Satisfactory only where power interruptions are very 
infrequent, since each clock has to be reset individually in 
case the power fails. Install special clock circuits with not 
more than 25 clocks on one circuit. 


b. Synchronous clocks with master resetting control. 


Install where the large number of clocks makes it better 
to reset from a central control panel. With standard syn- 
chronous clocks, install a frequency changer to operate the 
clock at double speed after an interruption of service has 
occurred. With dual motor clocks, the second motor speeds 
up the clocks and brings them to the correct time after an 
interruption of service. 

Both methods of regulation may be manual or automatic. EXAMPLE 25—Principal elements of clock systems. if 
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1. PRIVATE TELEPHONE SYSTEMS 
1. Selection 


There are a great number of private telephone systems 
each having its own advantage and suiting its own pur- 
pose, so select the system only after consultation with the 
manufacturer. 


a. Common ringing—common talking system. 


Install where calls are made infrequently. A _pre- 
arranged code must be used when calling any one station, 
since the bells on all stations ring when each call is made. 


b. Selective ringing and common talking. 


Similar to the above except that only the bell on the 
called station will ring. One conversation only can be 


Private Intercommunicatiug 





EXAMPLE 26—Principal elements of private intercommuni- 
cating systems. 


carried on at a time. Not more than 12 stations should be 
installed. 


c. Selective ringing and selective talking system. 


Permits several conversations at one time. Any sta- 
tion can call and converse with any other station without 
interfering with the remainder of the system. About 21 
stations is the practicable limit. 


d. Master annunciator. 


Master annunciator permits communication between one 
master station and up to 100 outlying stations. Incoming 
calls are registered on the annunciator at the master sta- 
tion, the attendant then plugs in a jack connected with the 
calling station and answers the call. By pressing a call- 
ing button and plugging, the attendant can call any out- 
lying station. Frequently used in apartment houses where 
a doorman is continuously on duty. 


e. Private exchange switchboard systems and private ex- 
change automatic systems. 


Provide complete intercommunication service. Use where 
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the number of stations exceeds the practical limit of a 









selective ringing and selective talking system. Private ex- 
change automatic systems do not need an operator, of 
course. 


f. Apartment house systems. 


Modified selective ringing and common talking systems 
with or without special janitor and special trademen’s sta- 
tions. A telephone is provided in the vestibule and each 
apartment. A person in the vestibule can call and talk to 
any apartment. Each telephone is equipped with a push 
button to operate the door opener and a push button and 
bell or buzzer is provided at the front and rear door to 
each apartment. If a janitor station is added, the janitor 
can call and talk to any apartment and any apartment can 
call and talk to the janitor. The janitor and tenants in 
any apartment can also operate the door opener. The 
addition of a tradesmen station makes it possible for 
tradesmen at their entrance to call and talk to any apart- 
ment. 


2. Specifications 


When specifying this system, major items will be: tele- 
phones—surface or flush wall type, desk type, janitor sta- 
tion, tradesmen station—cable and auxiliary devices and 
equipment as listed in the accompanying table. 
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J. GENERAL PAGING SYSTEMS 
1. Selection 
a. Central manual signaling system. 


Consists of a number of push buttons for the control of 
signaling circuits leading to audible or visible signals. If 
more than one person are to be called and a predetermined 
code is necessary, some systems provide that certain push 
buttons operate to only certain parts of the building. 
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EXAMPLE 27—Principal elements of general paging systems. 


b. Central mechanical system. 


Signals to various portions of a building are transmitted 
by the operation of mechanical devices which sustain the 
signals over a period of time. After starting the mechanical 
device, coded signals are transmitted without further atten- 
tion until the paged person responds or the transmitter is 
stopped or a complete predetermined number of impulses 
has been given. Signal can be given to all stations simul- 
taneously or to certain portions of the building only. 

The best location for the transmitter is usually near the 
telephone switchboard operator. Transmitter may be a 
selector keyboard for operating a separate set of relays or 
a mechanically driven device for direct switching of coded 
impulses without relays. 


2. Specifications 


In specifying this system, major items will be: selector, 
selector relay panel, transmitting device, flexible cable, 
transformer, signals, special relays and outlet boxes. 


K. NURSES CALLING SYSTEMS 
1. Selection 
a. Simple annunciator system for small hospital. 


Patient pushes a button or operates a switch that drops 
a signal at the annunciator located at the nurses station. 
Audible signals may be added to the annunciator but lamp 
signals should not be combined with such a system. 


b. Lamp annunciators system, suitable for hospitals of all 
sizes. 


When a calling station is operated, a lamp signal and 
auxiliary audible signals indicate at one or more annunci- 
ators. In wards, calling stations can be equipped with 
pilot lamps to indicate which patient has called for a nurse. 
Lamp signals are provided in the corridors above the en- 
trance to each room or ward. The signals usually stay 
on until turned off by a nurse. Audible signals are usually 
of short duration. 
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The annunciators at the nurses station are normally 
equipped with numbered lamp lenses or luminous cover 
plates corresponding with the numbers of the calling sta- 
tions which the annunciator serves. An additional an- 
nunciator can be installed in the diet kitchen. A master 
annunciator to indicate all calls can be installed in the 
superintendent’s office. 


c. Master recording device. 


Provides a chart record of the time elapsed between pa- 
tients call and nurses arrival. Separate recorders may be 
provided for certain floors in cases where a master recorder 
would be too expensive. 


d. Emergency calling system. 


Patient or nurse can indicate an emergency by lighting 
separate lamps of a distinctive color or by easily recognized 
audible signals. Locate operating devices at one or more 
suitable locations. 


e. Nurse-patient talking system. 


Employs fixed or portable microphones and speakers so 
patients can speak with their respective nurses. The nurses 
station consists of a terminal cabinet, an annunciator and 
keyboard control unit for switching a patient’s conversa- 
tion to a nurses microphone and speaker instrument. Sys- 
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EXAMPLE 28—Principal elements of nurses calling systems. 


tem may be operated independent or in conjunction with 
a modified lamp annunciator system. 


2. Specifications 


In specifying this system, major items will be: patients, 
ward and emergency calling stations, microphone and 
speaker stations, sound amplification equipment, annun- 
ciators, elapsed time recorder, corridor domes, signal 
lamps, audible signals, transformers, terminal cabinets, 
special cables, special outlet boxes. 


65 


















































































L. PUBLIC TELEPHONE SYSTEM 
1. Selection 


When buildings are equipped with public telephone sys- 
tems, the contractor should apply the raceway system only. 
Consult the telephone company. Any one of five systems 
may be required— 


a. A single station. 


Affords only calling and receiving calls at a single point. 


Peleohonme Kuce 
way System 





EXAMPLE 29—Principal elements of public telephone race- 
way systems. 


b. A main station with extensions. 


Provides for one incoming line but calls can be answered 
from several points. Inter-communicating between these 
points is not possible without auxiliary equipment. 


c. A private branch exchange. 


Provides for complete inter-communication. Operators 
must be on duty at all times when the system is being used. 


d. An automatic private exchange. 


Requires operators for incoming calls only, since calls be- 
tween local station and outside calls are made through the 
automatic equipment. This will result in a considerable 
saving on operators in a large system. 


e. A distribution system for a multiple occupancy building. 


Any of the tenants might require any one of the afore- 
mentioned systems. So the distribution system should be 
initially laid out in such a way that trunk lines can be run 
to centrally located points from where the individual ten- 
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ants can be served. This will accomplish a large degree 
of flexibility. 


2. Specifications 


When specifying this system, major items will be: race- 
ways, outlet boxes, protector boxes, pull boxes, cross con- 
nection boxes, terminal boxes, splice boxes. 


M. WATCHMEN SYSTEMS 
1. Selection 
a. Battery type systems. 


Used with time detector and with or without clock to 
provide daily records of one or more watchmen. Wires 
run to all watchmen stations from a central detector. When 
a watchman inserts a key in any one station, the detector 
prints or perforates upon a clock-driven paper roll or 
chart the exact time a specific station has been visited. In 
some cases an auxiliary clock, electrical or mechanical, is 
provided in the detector cabinet. The system usually op- 
erates 4 to 60 stations. A battery and charging equipment 
is needed for current supply. 


b. Magneto type systems 


Similar to the battery type system with time detector 
and with or without clock, except that the individual sta- 
tions are either equipped with a magneto generator or a 
plugging receptacle for the insertion of a portable magneto 
generator. When the watchman cranks a magneto at any 
one station, the time detector prints the record as explained 
before. 

This system will accommodate from 4 to 100 stations. 
No current supply is needed except for a synchronous 
clock, when installed with the time detector. These systems 
can also be provided with an annunciator to give the watch- 
man a possibility to check if all stations have been visited. 


c. A leased wire supervisor system 


Usually furnished under lease to provide a record of 
watchman rounds at central headquarters. Wiring con- 
nections are provided to the watchman stations from a 
central panelboard, electrically connected to a remote 


Watchman'’s Systems 


Master Time Detector Clock 
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tery Type 


EXAMPLE 30—Principal elements of watchman’s system. 
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supervisory office. On large systems, a combination of 
keys is used which requires only every tenth station on 
the watchman’s route to be electrically connected. Except 
for large systems the current supply is provided over 
the outgoing leased wires. 


2. Specifications 


In specifying this system, major items will be: time 
detector, watchman’s stations, plugging outlets for portable 
magneto stations, clock and visual indicator battery and 
battery charger. 


N. ELECTRONIC COMMUNICATING SYSTEMS 


|. Selection 


An electronic communicating system consists funda- 
mentally of one or more master stations containing an 
amplifier, speaker-microphone, switching system and a 
number of remote stations containing speakers. With this 
system, it is possible to call and talk from any master 
station to any or all remote stations, or to any or all master 
stations. No conversation is possible between two or more 
remote stations. 

One master station is usually sufficient for from four 
to six remote stations. Systems where a large number of 
remote stations are to be called from one master station 
require additional amplifiers. Systems where calling is 
desired from any one station to any other station employ 
master stations only. 

There are two systems of wiring possible for an elec- 
tronic communicating system— 


a. Carrier System 


Utilizes the light or power circuit as carriers for high 
frequency current used for inter-communication. But this 
system is not commonly used because of power line noise. 


b. Wired system. 


Two conductors are installed from each set to each 


Electronic Communication System 


Re 





EXAMPLE 31—Principal element of electronic communicating 
systems. 


other set. Usually cables containing the required number 
of pairs are used for this purpose. The wired system has 
the advantage of privacy since no other tenant in the same 
building is able to cut in on a conversation. 

In most electronic communicating systems all stations can 
listen to a conversation between two stations. If strict 
privacy is required the number of wires needed becomes 
very large and the number of stations is limited. 


2. Specifications 


In specifying this system major items will be: master 
stations, remote stations, multi-conductor cables and splic- 
ing boxes. 


How to Specify the Large Job 


A. GENERAL CONDITIONS 


Use the American Institute of Architects standard form 
to cover general conditions. This form is sold by sta- 
tionery stores in larger cities. It lists 44 articles that can 
be used as written. It saves a great deal of time and gives 
a uniform set of rules and conditions for each job. 

But because the A.I.A. forms are written to cover all 
trades the following specific conditions should be added. 
See also section on “How to Specify the Apartment 
House,” page 42. 


1. Codes, Permits and Inspection 


State that the installation shall be in accordance with 
the local electrical code or ordinance, the N.E.C. and the 
regulations of the power company. The contractor shall 
procure the necessary permit and after completion of the 
work will furnish a certificate of final inspection. 


2. Standards for Material and Workmanship 


All materials shall be new and conform with the stand- 
ards of the Underwriters’ Laboratories, Inc., wherever such 
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standards have been established, and shall fuffill the normal 
requirements for satisfactory workmanship. 


3. Guarantee 


Guarantee that the electrical system will be left in 
proper working order and all defects developed within one 
year—except for normal wear and tear—will be made 
good. 


4. Temporary Light and Power 


Where it is necessary to install a wiring system for 
temporary light and power, cover it in the specification. 
State that this part of the work shall be estimated at a 
net field cost of labor and material, plus a certain per- 
centage to be named in the specifications. 

Where it is not possible to prepare a plan for the entire 
temporary wiring system, showing location of lights, 
power apparatus, service entrance, load centers and pos- 
sibly a riser diagram, stipulate that this temporary work 
will be done as directed by the person or persons having 
authority. 
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5. Painting and Redecorating 


Define what finish shall be applied to iron work and 
boxes which are not protected against corrosion. Normally 
two coats of asphaltum paint inside and out is satisfactory. 
Also state who will carry the cost of replastering or re- 
painting, where parts of the building are unavoidably 
damaged by the execution of the electrical work. 


6. Scope of the Specifications 


List here each system to be included in the electrical 
contract, such as wiring for light, power, signaling sys- 
tems. Also stipulate which parts of the contract call for 
furnishing labor and material or furnishing labor only. 


B. SERVICE AND DISTRIBUTION EQUIPMENT 
1. Type of Service 


Obtain information as to the type and location of service 
to be supplied by the local power company. State the 
voltage, number of phases and number of wires for the 
service. 


2. Service Entrance Conductors 


Describe the approximate point of service entrance, 
whether the service will be overhead or underground. If 
above ground, state the height of termination and the type 
of material used—conduit, electrical metallic tubing, 
service entrance cable. If underground, state whether the 
service entrance conductors will run from a pole or be 
connected to underground mains, and define the type of 
material to be used—lead cable in raceway, armored or 
unarmored underground cable laid directly into the ground. 

In all cases specify the number, size and type of insula- 
tion of the service entrance conductors for light as well 
as for power. 


3. Service Equipment 


For light and power and emergency power supply, 
where used, state the location, ampere rating and type of 
the service equipment—switch and fuses or circuit break- 
ers. Type of equipment and provisions for mounting and 
metering should be in accordance with the service require- 
ments of the local power company. 


4. Transformer Stations 


Provide detailed drawings wherever a transformer sta- 
tion is to be installed approved by the local power com- 
pany. Prepare a schedule of the equipment and the ma- 
terials to be used. State that the installation will be in 
accordance with these drawings and with this schedule 
and subject to final approval by the power company. 


5. Feeder and Power Distribution Centers 


Whether feeder distribution centers are dead front 
panelboards, dead front switchboards and assemblies of 
enclosed switches, or circuit breakers, the specification shall 
include— 

Location 

Number, size and capacity of the mains. 

Number, size and capacity of the branches and the 
type of protective devices. 

Provisions for increasing the capacity of the initially 









installed branches. 
Provisions for future additions of branches—number 
and type of future control devices. 
Equipment of the mains—lugs only, fuses only, switch. 
fusible switches or circuit breakers. 

If panelboards are used describe the type of mounting— 
flush or surface—and other features of the construction— 
latch or lock. Give manufacturer’s name and catalog 
number. 


Where switchboards are installed, cover construction 
details—method of mounting and bracing, number, size 
and location of doors, location of the busbars—top or 
bottom, type and manufacturer’s name. Where an assem- 
bly of enclosed switches or circuit breakers is used, give 
data on enclosure of mains and taps—auxiliary gutters or 
metal raceways—construction, finish and method of mount- 
ing the frame. 


6. Power and Heating Panelboards 


Give numbers assigned to each panelboard, the location, 
number and size of branches, the number of poles and the 
number and size of mains or buses. State the voltage and 
phases, and type of protective devices for the branches— 
fuses, circuit breakers—and the equipment of the mains— 
lugs, fuses, switches, fusible switches or circuit breakers. 
Also define the method of mounting—flush or surface— 
and the type of the panelboards and manufacturer’s name. 
Describe provisions for future additions. See paragraph 
5. “Feeder and power distribution centers” on page 56 
for further details. 





Sample—Power and Heating Panelboard Schedule 





Panel No. and Size No. and Size 
No. Location Branches Buses 
PA Basement { cae yoo tm } 3-300 amp. 
PB 1st floor 6-100 amp.-3p. 3-400 amp. 





7. Lighting Panelboards 


Prepare a lighting panelboard schedule, giving the num- 
ber assigned each panelboard, the location, number and 
capacity of the branch circuits and the capacity of the 
mains. State the voltage and phases—115-230 volts 3-wire 
or 120-208 volts, 3-phase 4-wire; the type of protective 
devices for the branches—fuses, fuses and switches or 
circuit breakers; and the equipment of the mains—lugs, 
fuses, switches, switch and fuse, or circuit breaker that will 
be installed. 

Define the method of mounting—flush or surface—the 
type of the panel board and the manufacturer’s name. 
Describe provisions for future additions. 





Sample—Lighting Panelboard Schedule 





Heavy-Duty Lamp Capacity 
Panel 15-Amp. Circuits Mains 
No. Location Circuits 25-Amp. 35-Amp. Amps. 
LB Basement 8 60 
L1 1st Floor 6 10 a 200 
L2 2nd Floor 8 6 2 200 
L3 3rd Floor 8 6 2 200 
L4 Floor 10 6 200 
LW 1st Floor 10 100 
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Sample—Lighting Feeder Schedule 








Panel ————Conductors————-—. Conduit 
Feeder No. From To Panels Location . Size Size 
Serv. Head Serv. Switch 2 500,000 cir mil 

1 i Switch Dist. oe} Basement { 1 sy > igual *} 3 ln 

2 Dist. Center LB Basement 3 No. 6 1kin 

3 Dist. Center L1,L@ 1st Fl., 2nd Fl. ‘> ieee) 234 in 
4 Dist. Center L3,L4 3rd Fi., 4th Fl. 3 No. 3/0 2 in. 

5 Dist. Center LW 1st Fl. 3 No. 4 1% in. 
Spare Dist. Center L1 1st Fl. 1 Empty Conduit 2 in. 
Spare Dist. Center L3 3rd Fi. 11 Empty Conduit 1% in. 
C. INSTALLATION: FEEDERS, CIRCUITS, OUT- ... d-phase, ... volts ... direct current ... volts. If 
LETS more than the bare motor is furnished under the contract, 
=" prepare a detailed specification for each motor covering 


Prepare a feeder schedule and a riser diagram where 
more than three or four feeders will be installed. State 
feeder number, the starting point and termination of the 
feeder, the location of the panels where the feeder termi- 
nates, the number and size of conductors and where 
necessary, the raceway size. Since different methods 
might be used in wiring for power, light and signaling, 
define the method to be employed for each division of the 
entire system. 


2. Branch Circuits and Outlets 


State the size of conductors to be installed in branch cir- 
cuits and refer to the number of outlets per circuit, special 
circuits and larger conductors where indicated on the 
plans. 

Indicate the location of the outlets on the plans. State 
that, except where otherwise shown or specified, wall 
brackets and convenience outlet switches shall be mounted 
at a certain height above the floor. 

Where large, heavy fixtures are to be hung, describe 
the provision to be made in the ceiling outlets for the 
support of these fixtures. 

Define the wall switches as S.P. tumbler switches, unless 
otherwise indicated, to control the outlets as shown on 
the plans. 

Specify convenience outlets as 2-prong duplex, 15 amp., 
125 volts, unless otherwise indicated and whether plugs 
will be furnished. 

State that all splices in the outlet boxes shall be made 
electrically and mechanically secure and provided with 
insulation equal to that on the conductors. The length of 
the free conductors in each outlet box to be specified as at 
least 8-in. 


D. INSTALLATION AND FURNISHING OF MO- 
TORS, CONTROLLERS, HEATING EQUIP. 


1. Motors and Control—General 


Prepare a motor schedule listing assigned number, lo- 
cation, horsepower rating, speed, type of motor, type of 
machine driven and type of controller. State if motors 
and controls will be furnished and installed complete, or 
be furnished by others but installed under this contract, or 
if they will be furnished and installed by others, so that 
only the wiring to the motor location comes under this 
contract. 


2. Motors 
Classify voltage and phase requirements of all motors, 
grouping single phase, . . . volts . . . 2-phase . . . volts 
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special equipment—sliding rails, tension adjusting base, 
belts, pulleys, chain drive, gear drive, couplings for direct 
connection. 


3. Control Equipment 


State that each motor rated 1/6 hp. or over shall be 
equipped with a controller, that overcurrent devices in 
the controller shall open all leads to the motor, or three 
leads for 2-phase motors. Describe all controllers by 
manufacturer’s name and catalog number and for special 
control equipment used for multi-speed motors, elevators 
and special applications, detailed specification of the manu- 
facturer should be a part of the specification. Define 
where and how the control units shall be mounted. 





Sample—Motor and Controller Schedule 


Motor ‘peed Type of Machine 
No. Hp. RPM 


Type Controller Driven Location 








1 40 600 Woundrotor F Ref. compressor Bsmt. 
2 % 1200 Sq. cage A D.W. circ. pump Bsmt. 
3 3 1800 Sq. cage B Vac. pump Bsmt. 
4 5 1800 Sq. cage B  Aijrcompressor Bsmt. 
5 7% 1200 - cage C Brine pump Bsmt. 
6 10 1200 oundrotor E Pulverizer 1st Fi. 
13 74% 1200 Sq. cage D Conveyor 2d Fi. 
Fo sees? Special Special Frt. elevator Pent 





4. Disconnecting Means 


State that where required by the Code, manually oper- 
atable disconnecting means shall be provided for each 
motor or group of motors driving several parts of a single 
machine. Switches and circuit breakers used for this 
purpose shall be mounted in a metal enclosure, externally 
operable and immediately adjacent to the motor or in 
the same enclosure with the motor starter. If a switch 
is used for this purpose, it shall be non-fusible, but a 
fusible switch at the distribution center may serve as dis- 
connecting means, provided it is located within sight of 
the motor or is so arranged it can be locked in the “off” 
position. 


5. Methods of Wiring to Motors 


Prepare wiring diagrams showing the method to be 
used in wiring to each motor, the size of all feeders, sub- 
feeders, taps and branch circuits and the size of all race- 
ways. State that the wiring for the motors shall be in- 
stalled in accordance with these diagrams, being any one 
of the five motor feeder diagrams on pages 57, 58. De- 
fine the permissible voltage drop for each motor feeder 
layout. 
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GOOD WORKMANSHIP is assured, when conduit routings are 


carefully planned and specifications provide the right type 
and quality of materials. 








6. Wiring for Electrically Heated Equipment 


Where electrically heated appliances constitute only a 
small portion of the total load, the neecssary power can 
usually be supplied through the power or lighting feeders. 
Where the heating load is large enough to become a 
factor, specify separate feeders. Prepare a heater schedule 
assigning a number to each heating device, giving the 
wattage, type of units, type of control, machine to be 
equipped and location of the heaters. Include large por- 
table heating units in this schedule. 


7. Specifications for Wiring Materials and Light- 
ing Equipment 


Describe all material used in the installation to bring 
out specific construction details and the quality of the 
job, so that inferior work and materials can not be sub- 
stituted. 

Where standard materials are used identify them by 
the manufacturer’s catalog number. 

Give a detailed description of special materials such as 
large switchboards. Consult the manufacturer and follow 
his specifications where complicated apparatus or systems 
are involved, such as— 

Stage switchboards and dimmer banks 
Hospital signaling systems 
Intercommunicating telephones 

Fire alarms 

Special switchboards and panelboards 
Theater and auditorium lighting 

Clock and program systems for schools 


The following check list of materials covers the com- 
monly used items in most installations. The specifications 
should describe any of these materials or devices that are 
to be used in the installation, also the other special or less 
common items that will be required for a job. These 
should appear in the specification under most appropriate 
sections. For instance, a special switch should be listed 
under standard switches, and special receptacles follow 
standard receptacles. 


a. Raceways 


Rigid steel conduit—enameled—galvanized 





Corrosion resistive, non-ferrous alloy rigid conduit 
Oval conduit 

Flexible metallic conduit 

Electrical metallic tubing 

Underfloor raceway—metallic—non-metallic 
Surface metal raceways 


b. Wireways, Busways, Bare Busbars and Risers 
c. Wires and Cables 


Rubber covered wires—several grades available 
Varnished cambric insulated wires 

Asbestos covered and braided wires—several grades 
for dry or wet locations 

Lead covered wires 

Special insulation—several types available 
Armored cable 

Non-metallic sheathed cable 

Covered neutral cable 

Service entrance cables—several grades available 
Underground cables—several grades available 


d. Outlet and Switch Boxes 


Sheet steel—enameled—galvanized 

Cast iron—enameled—galvanized—cadmium plated 
Non-corrosive metal or alloy 

Porcelain 

Explosion proof 

Vapor proof 

Weather proof 


e. Multi-Outlet Assemblies 


Convenience outlet assemblies 
Lamp receptacle assemblies 


f. Receptacles 


Wall 

Outlet box lamp, with or without switching 
Range 

Watertight, weather proof and floor 

Heavy duty 

Locking type 

Explosion proof 

Three and four wire 

Radio, fanhanger and clock 


g. Lights 
Night—aisle—pilot 
h. Switches 


Flush tumbler wall—standard, heavy duty 
Surface type tumbler 

Rotary 

Industrial—tumbler, push, rotary 
Outdéor 

Ceiling and wall pull type 

Door 

Canopy 

Mercury 

Remote control 

Preset time delay trip off wall 


1. Plates 


Brass 
Glass 
Composition—bakelite, textolite 
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j. Control and Protective Devices 


Externally operated switches with thermal cutout or 
fuse protection. Cases to be enameled, galvanized, or 
cadmium plated. 


Circuit breakers—panel mounted, box mounted 

Time switches—clock operated 

Remote control switches—electrically held, mechanic- 
ally held, single throw, double throw, completely en- 
closed, panel or switch board mounted. 


k. Fuses 


Plug 
Cartridge—non-renewable, renewable 


l. Signal System Devices 


For check list on signal system devices see “Signal- 
ing and Communication” page 60, 67. 


m. Lighting Equipment 


State if lamps have to be furnished with the contract 
or not. Designate each type of fixture by a letter or 


Submitting 


Where specifications and drawings are complete it is 
not necessary to submit a detailed proposal. A letter, 
referring to the work as outlined in the drawings and 
specifications, and quoting a price for the entire job will 
be sufficient. Use Form E on the back cover of “The 
Standard Documents of the American Institute for Archi- 
tects.” 

In cases where it is left to the contractor to select the 


BUS CONSTRUCTION an- 
swers many distribution 
needs, when adequately 
planned and specified at 
the start on the basis of 
long-term demands. 





Electrical Contracting, April 1939 








Sample Schedule of Lighting Equipment 


Number Lamps Length 
Re- Watt- Over- 
Type quired No. age all Finish Location 





A 24 1 500 48 in. Old Brass 1st Fl. sales room 
B 24 1 300 36in. Old Brass 2d FI. sales room 





number and describe this type in a separate paragraph 
giving manufacturer’s name and catalog number. 

Where fixtures will be of special construction a draw- 
ing of the fixture should be a part of the specification. 

Have drawings complete in detail and list number and 
size of lamp-holders, key, keyless or pull chain; lamp 
wattage; description of reflector, material, size; tubing, 
wall thickness; size of chain links; material and thickness 
of the canopies and bodies. 

Prepare a lighting equipment schedule designating type, 
number required, number of lamps and wattage per fix- 
ture, overall length, finish, location, and special informa- 
tion. 


the Proposal 


proper materials, wiring method, and wiring system, how- 
ever, the proposal should contain enough information to 
stand comparison with other proposals, not only as to price 
but also in its assurance of quality and workmanship. 
Prepare the proposal so that it shows why materials of 
extra high grade are used and why the price might be 
higher than the one submitted by a competitor, who does 
not fully satisfy the requirements of the installation. 
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A GUIDE TO CODE TABLES 


N planning a wiring system, frequent reference must 
be made to various tables in the National Electrical 
Because of the Code’s wide distribution, this 
Engineering Data is available to all and should be kept 


|\—Allowable carrying capacity of 
conductors—Page 262 

2—Number of conductors in con- 
duit or tubing—Page 264 

3—More than nine conductors in 
conduit or tubing—Page 265 

4—Number of lead-covered con- 
ductors in conduit or tubing— 
Page 266 

5—Percent area of conduit or tub- 

ing—Page 267 

6—Dimensions of rubber - covered 
conductors—Page 268 

7—Dimensions of lead-covered con- 
ductors—Page 268 

8—Dimensions of conduit or tubing 

—Page 269 






TABLE 9—Three-conductor convertible sys- 
tem for conduit or tubing—Page 
269 

TABLE 10—Motor wiring — conductor sizes 


and overcurrent protection — 
Page 270 

TABLE |! 1—Full load current, d.c. motors— 
Page 274 


TABLE 12—Full load current, single phase 
a.c. motors—Page 274 

TABLE 13—Full load current two-phase a.c. 
motors—Page 275 

TABLE 14—Full load current, three-phase 
a.c, motors—Page 276 

TABLE 15—Rating or setting of motor pro- 
tective devices—Page 277 


handy for reference. We list below important tables, 
examples and diagrams that are useful in planning an 


electrical system, and the pages on which this data 
appears in the 1937 edition of the Code— 


TABLE 16—Number of overcurrent units for 
protection of circuits—Page 278 
TABLE 17—Computation of lighting load— 


Page 280 

TABLE 18—Computation of appliance load 
—Page 282 

DIAGRAM—Transformer connections — Page 
290 

EXAMPLES—For determining branch circuits 
—Page 294 

EXAMPLES—For calculating feeders — Page 

294 

EXAMPLES—For calculating neutral feeder— 
Page 297 

EXAMPLES—For calculating motor circuits— 
Page 297 
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ENERAL OUTLETS 
? CEILING WALL 


Digs tert Gaara ne teed O +O 
Cosme Gite « (\.cscbcisedss.s: © © 
eet iat. <nkbrs siawannnn’ © 


Electrical Outlet—for use when con- 
fused with columns, plumbing sym- 
I ids 40.04 se danetesaseeys 


a 


DOE Os nii skp con bxsentarnos 


Se GU ig de nsccccmmebdubucecas 
Outlet for Vapor Discharge Lamp. .. 
i CIE ook snk os cnaewnmen 


Clock Outlet (Lighting Voltage) .... 


CONVENIENCE OUTLETS 
Duplex Convenience Outlet ....... 8 


Convenience Outlet other than 
Duplex. 1=Single, 3=Triplex, etc. 3 1,3 


Weatherproof Convenience Outlet. Owe 
II asc vaiees cedeanessed Sr 

Switch and Convenience Outlet. ... O$ 
Radio and Convenience Outlet... =S1R! 


Special Purpose Outlet (describe in 
EEE Sixnicaesvncesagesas A 


i RE EME. oer © 


SWITCH OUTLETS 





Single Pole Switch ..........0000++ $ 

Double Pole Switch ........0000:- $2 
Three Way Switch .............+. $3 
Four Way Switch ...........++0+++ $ 4 


© © 
© © 
© © 
© © 
Lamp Holder with Pull Switch ....... ©, ©, 
© © 
© @ 
© @ 
oS 


Glecivoller Switch’ .............4.- $e 
Key Operated Switch ............. $x 
Switch and Pilot Lamp ............ $e 
Circuit Breaker ...............005: $ <& 
Weatherproof Circuit Breaker ..... $ WCB 
Momentary Contact Switch ....... $ mc 
Remote Control Switch ........... $ rc 
Weatherproof Switch ............. $ we 


SPECIAL OUTLETS 


Any standard symbol with the ad- 
dition of a subscript letter designates CO) 2.b,¢ - ete. 
some special variation of standard 
equipment. S a,b,c -ete. 
List the key of symbols on each 
drawing and describe in specifica- $ a,b,c -etc. 
tions. 


PANELS, CIRCUITS & 


MISCELLANEOUS 

SED widen c08scccccodceds ie) 
a eae 
Branch 2-Wire Circuit — Ceiling or 

a as areas, Yee ol cnmuiit 
Branch 2-Wire Circuit—Floor ...... —_— 

Indicate a greater number of wires: 
SAf-- (3 wires), AO“ (4 wires), etc. 
Feeders. Use heavy lines and des- 

ignate by number from Feeder 

DEE i céoack cuba occdesokwe om 


Underfloor Duct & Junction Box — 
Triple System. For double or sin- 
gle systems eliminate one or two 


sci cae eels ks Lie aloes = == 


a Cee aOR ae © 
Mr ack © 
MRR icccucccken oO 
a © 
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Isolating Switch ..............000: | 
AUXILIARY SYSTEMS 

MN Sk Sota sd atoms [e] 
DOIG oo sv evncacndesecesecoeegés LY 
i ccna caiieiadieaclle CLIO 
COG oa 6 ois és eiccveesoses <> 
TID v's oes osedsics coscesteas < 
Telephone Switchboard ........... [x 
Clock flow Vellugal .............. (4 
Electric Door Opener ............ [0] 
Oe [FIO 
Fire Alarm Station .............055 (F) 
City Fire Alarm Station ............ x 
Fire Alarm Central Station ........ 
Automatic Fire Alarm Device ...... [Fs] 
Watchman’s Station .............. [w] 
Watchman's Central Station ....... (Iw) 
BEE 5h vest ndeete rcveoveoucioe (H] 
Nurse's Signal Plug .............. [Nj 
Mald's Signal Plug ................ [v] 
Es hod ccntesvescvesives [R] 
Signal Central Station ............ (scl) 
Interconnection Box .............. 
NINE ss is ccseacaedsetaxuheal Jofefe}a 


Auxiliary System 2-Wire Circuit .... —.—-— 


For a greater number of wires des- 
ignate with numerals — 12-No. 18W- 
¥,"-C., or by listing in schedule. 









































Appliances, Heating Specialties and Accessories 


Adam Electric Co., Frank 

Graybar Electric Co. 

Pubilc Relations Committee 
Savutime Devices, Inc. 
Westinghouse Elec. & Mfg. Co. 
Westinghouse Electric Supply Co. 


Armored Cable 


American Steel & Wire Co. 
Anaconda Wire & Cable Co. 


Crescent Insulated Wire & Cable Co. 


General Cable Corp. 

General Electric Co. 

Graybar Electric Co. 

Hazard Insulated Wire Works 
Triangle Conduit & Cable Co. 
Westinghouse Electric Supply Co. 


Conduit, Fibre 


Fibre Conduit Co., The 
Graybar Electric Co. 
Westinghouse Elecrtic Supply Co. 


Conduit, Rigid 


General Electric Co. 

Graybar Electric Co. 

Mark & Company, Clayton 

Triangle Conduit & Cable Co., Inc. 
Westinghouse Electric Supply Co. 
Youngstown Sheet & Tube Co., The 


Conduit and Raceway Accessories 


Cleveland Switchboard Co., The 
Clipper Mfg. Co. 

Fullman Mfg. Co. 

General Electric Co. 

Graybar Electric Co. 

Heron Elec. Sales Corp. 
Minerallac Electric Co. 

Paine Co. 

Westinghouse Electric Supply Co. 


Conduit and Raceway Fittings 


All-Steel-Equip Co., Inc. 
Briegel Method Tool Co. 
General Electric Co. 


74 


104 

16 

12, 13 
110 
77-86 
a 8 
97 

120 

18 


77-86 
~ a 
129 
120 

18 

125 


108 
128 
109 
77-86 
18 
164 
176 
115 
18 


106 
158 
77-86 













ADVERTISERS’ PRODUCT INDEX 


Conduit and Raceway Fittings (Continued) 















































Graybar Electric Co. 2 
Heron Elec. Sales Corp. 164 
Westinghouse Electric Supply Co. 18 
Electric Metallic Tubing 
General Electric Co. 77-86 
Graybar Electric Co. a -8 
Mark & Co., Clayton 129 
Steel & Tubes, Inc. le 
Triangle Conduit & Cable Co. 120 
Westinghouse Electric Supply Co. 18 
Fans, Ventilators, Blowers and Coolers 
American Blower Corp. 92, 93 
Autovent Fan & Blower Co. 132 
General Electric Co. 173 
Graybar Electric Co. a 
Kisco Company, Inc. 134 
Signal Electric Mfg. Co. 166 
Westinghouse Electric & Mfg. Co. 87 
Westinghouse Electric Supply Co. 18 
Fuses 
Bussmann Mfg. Co. 96 
Chase-Shawmut Co., The 126 
General Electric Co. 77-86 
Graybar Electric Co. 2 
Jefferson Electric Co. 14 
Trico Fuse Mfg. Co. 156 
Westinghouse Llectric Supply Co. 18 
Lighting Equipment and Lamps 
Arrow-Hart & Hegeman Electric Co., The 105 
Art Metal Co., The 128, 129 
Benjamin Electric Mfg. Co. 4 5 
Curtis Lighting 99 
Ender Mfg. Corp. 180 
General Electric Co. 77-86, 111, 168 
Gleason-Tiebout Glass Co. 136 
Goodrich Electric Co. 171 
Graybar Electric Co. ->3 
Herwig Co., The 136 
Jefferson Electric Co. 14 
Kisco Company, Inc. 134 
Knox Porcelain Corp. 166 
McGill Manufacturing Co. 147 
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Multi Electric Mfg. Co. 

Porcelain Products, Inc. 
Quadrangle Mfg. Co. 

RLM Standards Institute 

St. Charles Technical Laboratories, Inc. 
Steber Mfg. Co. 

Sterling Reflector Co. 

Twentieth Century Eng. Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Electric Supply Co. 
Wilson Lighting, Inc. 

Wiremold Co., The 


and Accessories 





Lighting Equipment and Lamps (Continued) 


180 
116 
117 
100 
163 
161 
132 
130 
87, 124 
18 
131 
175 


Motors, Motor Driven Apparatus, Generators, Parts 


Aerovox Corp. 132 
Bunting Brass & Bronze Co. 158 
Cornell-Dubilier Elec. Corp. 179 
General Electric Co. 77-86, 112, 142 
Graybar Electric Co. aoe 
Johnson Bronze Co. 157 
Insulation Incorporated 156 
Onan & Sons, D. W. 130 
Suprenant Electric Insulation Co. 147 
Trico Fuse Mfg. Co. 156 
Wagner Electric Corp. 121 
Westinghouse Electric & Mfg. Co. 87, 88, 89 
Westinghouse Electric Supply Co. 18 
| Motor Control Apparatus 
Arrow-Hart & Hegeman Electric Co., The 105 
Clark Controller Co., The 155 
Cutler-Hammer, Inc. 141 
General Electric Co. Inside Front Cover, 142 
Graybar Electric Co. 2% 3 
Square D Company Inside Back Cover 
Ward Leonard Electric Co. 122 
Westinghouse Electric & Mfg. Co. 87, 88, 89 
Westinghouse Electric Supply Co. 18 
Non-Metallic Sheathed Cable 
American Steel & Wire Co. 104 
Anaconda Wire & Cable Co. 16 
Crescent Insulated Wire & Cable Co. ee 
General Cable Corp. 110 
General Electric Co. 77-86 
Graybar Electric Co. 5. 2 
Hazard Insulated Wire Works 97 
Rome Cable Corp. 179 
Triangle Conduit & Cable Co. 120 
United States Rubber Co. 8 9 
Westinghouse Electric Supply Co. 18 
Outdoor Wire, Cable and Accessories 
American Steel & Wire Co. 104 
Anaconda Wire & Cable Co. 16 
Crescent Insulated Wire & Cable Co. 12, 13 
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Outdoor Wire, Cable and Accessories (Continued) 









General Cable Corp. 110 
General Electric Co. 77-86 
Graybar Electric Co. Rs 
Hazard Insulated Wire Works 97 
Rome Cable Corp. 179 
Triangle Conduit & Cable Co. 120 
United States Rubber Co. 4 
Westinghouse Electric Supply Co. 18 
Outlet Boxes, Metal 
Adam Electric Co., Frank 94 
All-Steel-Equip Co., Inc. 106 
Fullman Mfg. Co. 109 
General Electric Co. 77-86 
Graybar Electric Co. SS 
Paine Co. 115 
Westinghouse Electric Supply Co. i8 
Panelboards, Switchboards, Instruments 

and Accessories 

Adam Electric Co., Frank 94 
All-Steel-Equip Co., Inc. 106 
Arrow-Hart & Hegeman Electric Co., The 105 
Clark Controller Co., The 155 
Cleveland Switchboard Co., The 108 
Columbia Electric Mfg. Co. 172 
Cutler-Hammer, Inc. 141 


General Electric Co. 
Inside Front Cover, 77-86, 112, 142 


Graybar Electric Co. %- 3 
Hart Mfg. Co., The 114 
Square D Co. Inside Back Cover 
Standard Transformer Co. 118 
Trumbull Electric Mfg. Co., The 98 
Wadsworth Electric Mfg. Co., The 91 
Walker Electrical Co. 165 
Ward Leonard Electric Co. 122 
Westinghouse Electric & Mfg.Co. 87, 88, 89, 90 
Westinghouse Electric Supply Co. ; 18 
Wurdack Electric Mfg. Co., William 127 


Porcelain Knobs, Tubes, Cleats and Outlet Boxes 


Graybar Electric Co. 
Illinois Elec. Porcelain Co. 113 
Knox Porcelain Corp. 166 
Porcelain Products, Inc. 116 
Westinghouse Electric Supply Co. 18 


Raceways (Underfloor) 


General Electric Co. 77-86 

Graybar Electric Co. as 

Westinghouse Electric Supply Co. 18 
Signalling and Sound Systems, Chimes 

and Specialties 

American Automatic Electric Sales Co. 103 

Benjamin Electric Mfg. Co. Le 






















































































Signalling and Sound Systems, Chimes 
and Specialties (Continued) 


Couch Company, S. H. 

Federal Electric Co., Inc. 
General Electric Co. 

Graybar Electric Co. 

Jefferson Electric Co. 

Mello Chime & Signal Co. 
Rittenhouse Co., Inc., A. E., The 
Schwarze Electric Co. 
Standard Transformer Co.., 
Webster Elec. Co. 
Westinghouse Electric Supply Co. 


The 


Solderless Lugs and Connectors 


Burndy Engineering Co., Inc 
Graybar Electric Co. 

Ideal Commutator Dresser Co. 
Ilsco Copper Tube & Products, Inc. 
Penn-Union Electric Corp. 

Rattan Mfg. Co., The 

Sherman Mfg. Co., H. B. 
Westinghouse Electric Supply Co. 


Surface Metal Raceways and Fittings 


Graybar Electric Co. 
Westinghouse Electric Supply Co. 
Wiremold Co., The 


Switches, Safety, Meter and Entrance 


Adam Electric Co., Frank 

Colt's Patent Fire Arms Mfg. Co. 
Cutler-Hammer, Inc. 

Graybar Electric Co. 

Square D Company 

Trumbull Electric Mfg. Co., The 
Wadsworth Elec. Mfg. Co., The 
Walker Electrical Co. 

Ward Leonard Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Electric Supply Co. 


87, 


Tape 


General Electric Co. 

Graybar Electric Co. 

Okonite Co., The 

United States Rubber Co. 

Van Cleef Bros. 

Westinghouse Electric Supply Co. 


Time Switches, Lighting Control and Timers 


Automatic Electric Mfg. Co. 
General Electric Co. 

Graybar Electric Co. 

Hart Mfg. Co., The 

Reliance Automatic Lighting Co. 
Sangamo Electric Co. 

Tork Clock Co. 

Ward Leonard Electric Co. 
Westinghouse Electric Supply Co. 





130 
133 


77-86 


2, 


2, 


88, 


3 


134 
137 
101 
118 
123 

18 


133 


135 
176 
102 
134 
136 

18 


18 
175 


94 
107 
14] 

3 


Inside Back Cover 


98 
91 
165 
122 
89 
18 


77-86 


2, 


3 
145 


177 
18 


126 
168 


114 
13) 
119 
133 
122 

18 





Tools 


Blackhawk Mfg. Co. 

Briegel Method Tool Co. 
Carboloy Co., Inc. 

Clipper Mfg. Co. 

Graybar Electric Co. 

Greenlee Too] Co. 

Ideal Commutator Dresser Co. 
Martin & Sons, H. P. 

Milwaukee Elec. Tool Corp. 
Thompson & Son Co., The Henry G. 
Pacific Electro Mechanical Co. 
Paine Co. 

Pyramid Products Co. 
Westinghouse Electric Supply Co. 


Transformers 


American Transformer Co. 
General Electric Co. 

Graybar Electric Co. 

Jefferson Electric Co. 

Sorgel Electric Co. 

Standard Transformer Co., The 
Westinghouse Electric & Mfg. Co. 
Westinghouse Electric Supply Co. 


Wire and Cable 


American Steel & Wire Co. 
Anaconda Wire & Cable Co. 
Crescent Insulated Wire & Cable Co. - 
General Cable Corp. 

General Electric Co. 

Graybar Electric Co. 

Hazard Insulated Wire Works 
Insulation, Inc. 

Public Relations Committee 

Rome Cable Corp. 

Surprenant Electric Insulation Co. 
Triangle Conduit & Cable Co. 
United States Rubber Co. 
Westinghouse Electric Supply Co. 


Wire and Cable Accessories 
All-Steel-Equip Co., Inc. 
General Electric Co. 
Graybar Electric Co. 
Penn-Union Electric Corp. 
Westinghouse Electric Supply Co. 


Wiring Devices 


Adam Electric Co., Frank 

Arrow-Hart & Hegeman Electric Co., The 
Fullman Mfg. Co. 

General Electric Co. 

Graybar Electric Co. 

Knox Porcelain Corp. 

Porcelain Products, Inc. 

Westinghouse Electric Supply Co. 
Wiremold Co., The 


Miscellaneous 


Aluminum Co. of America (Busbars) 
Co-Op Electric Supply Co. 
Hatheway & Co.. 

McGraw-Hill Book Co. 
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95 
158 
156 
128 


149 
172 
135 
168 
136 
176 
115 
176 

18 


167 

10, 11, 112 
14 

137 
118 
87 

18 


106 
77-86 
a 8 
102 

18 


94 
105 
109 
77-86 
RB 2 
166 
116 
18 
175 


159 
176 
176 
174 
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YOU WILL PLEASE BUILDING OWNERS AND 


INSPECTORS WITH G-E WIRING MATERIALS 
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On some wiring jobs you write the specifications. On 
others you bid on specifications furnished you. In 
both cases there are two men you must consider— 
the building owner and the electrical inspector. The 
building owner wants wiring that will provide current 
where he wants it for lighting, motors, appliances 
and other electrical equipment. The inspector cannot 
approve wiring unless it is properly installed and ma- 
terials used which meet national and local safety 
standards. 


General Electric Wiring Materials will help you. 
The line is complete. No makeshift wiring is necessary. 
There is always the right material for any wiring 





purpose. The quality of G-E materials is unques- 
tioned. Code standards are far surpassed. 


Therefore, building owners will be pleased with the 
neat workmanlike job you are able to do with G-E 
materials and with the lasting service they receive 
from the wiring. Inspectors also will be pleased with the 
workmanlike job and the quality of the materials. 


Moreover, you will increase your reputation as a 
competent electrical contractor. And you will bene- 
fit further because G-E materials are made to be used 
together and can be installed easily and quickly. 
There will be no time wasted in service’calls after the 
job is done. G-E materials give lasting service. 














TABLE OF CONTENTS 


G-E Materials available for all types of wiring installations 





are shown on following pages: ee eT ae 
Service Entrance. .Page GE-2 Wiring Devices Pages GE-6, -7 es ray oe 
Conductors. .... .Page GE-3 Home Wiring... .Page GE-8 st ny are aan 
Raceways............ Page GE-4 _Insulating Materials... Page GE-9 . TURN PAGE 
Boxes and Fittings... .Page GE-5 G-E Battery Chargers. Page GE-10 a 
Deltabeston Products..... Page GE-10 














For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 





SEE THE G-E 





to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 


‘‘HOUSE OF MAGIC’’ AT BOTH FAIRS 


GENERAL (%) ELECTRIC 
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INSPECTORS WITH G-E WIRING MATERIALS 


G 


G-E WHITE GIVES PERMANENT PROTECTION 


G-E WHITE RIGID CONDUIT is hot-dipped galvanized and Glyptal- 
coated inside and out. Special mild, rimmed steel is used to manufacture 
tubing for G-E Conduit. The result is an easy-bending, ductile raceway. 
Connections at all points are made with threaded fittings. G-E White 
resists heat, moisture, gas, acids. A complete line of fittings is available. 


G-E BLACK RIGID CONDUIT is the same mild steel tubing coated 
inside and out with a corrosion-resistant, elastic black enamel which is 
baked on at a high temperature. 


aa: - Saea 


G-E ELECTRICAL METALLIC TUBING 
IS EASY TO USE 







G-E ELECTRICAL METALLIC TUBING is light, lengths of this tubing to each other and to outlet 
easy to bend and requires no threading. Compression boxes. Approved by Underwriters’ Laboratories for 
couplings and connectors are available for joining both concealed and exposed work. 


Sa SLL ‘emo Rs 


Se 





30% RUBBER CONCENTRIC Sameer tanaan FLAME-RETARDING 
% WRAPS OF RUBBER- . , 
CONDUCTORS, INSULATION WEATHERPROOFED WOUND FILLED TAPE WITH MOISTURE - RESIST- 
TINNED COPPER 600-VOLT COTTON BRAID CONDUCTORS ASPHALT BARRIER ING FINISH. 
BETWEEN CAN BE PAINTED 









































G-E SERVICE ENTRANCE CABLE—TYPE SE, STYLE U. OTHER G-E 
SERVICE ENTRANCE AND SERVICE DROP CABLES ARE AVAILABLE 


G-E SERVICE ENTRANCE CABLES are available flexible, afford maximum mechanical protection and 
in different types and styles. These cables will meet are durable in all climates. G-E Service Entrance Con- 
all requirements and conditions. They are extremely nectors and Entrance Caps provide snug installations. 











G-E LEADED CABLES HAVE A WIDE VARIETY OF USES 
INCLUDING SERVICE ENTRANCE 





G-E 600-VOLT LEADED CABLE stranded conductors insulated with 


—For underground use in rigid rubber and enclosed in a lead 
conduit. It consists of solid and sheath for moisture protection. 








NERAL ELECTRIC-BUILDING WIRE-R 6OOV- MOISTURE - RESIST 


G-E MOISTURE-RESISTING GRADE BUILDING WIRE PERMITS 
LOW-COST DEPENDABLE INSTALLATIONS 


G-E MOISTURE-RESISTING , ; : 
in raceway systems in lieu of 
GRADE BUILDING WIRE leaded cable where specified in 


Insulated with a moisture-resisting Article 300, Section 3035, National 
compound. This wire can be used Electrical Code. 





For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 
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G-E WIRES AND CABLES PROVIDE CONDUCTORS 
FOR ANY TYPE OF WIRING SYSTEM 


GENERAL ELECTRIC - BUILDING WIRE-R ° » 
E-R G0QV = G-E Building Wire, 30% Performance Grade 
G-E Building Wire, Code Grade 



































', BUILDING WIRE-R 600V ----22-. 222-0222... 





+++ 12-GENERAL ELECTRIC - BUILDING WIR’ 





G-E Building Wire, Performite Grade 


G-E Building Wire, Intermediate Grade: bine wien ‘wee 





G-E RUBBER-INSULATED WIRE AND CABLE is made in three 
standard commercial grades. A fourth grade, Performite, meets spe- 


cial Federal building requirements. All four grades have close fitting 
braids which do not fray or slip back and have a flame-retarding and 
moisture-resisting finish. All are marked for quick identification of 
size, type and voltage. Smooth, generous coatings of paraffin help to 
make wire pulling easy. 





















ee 





G-E TYPE S CORD 


G-E TYPE § “60°%”’ LEAD CURED ALL-RUBBER CORD pro- 
vides dependable, uninterrupted service for heavy-duty electrical 
equipment in places where the cord is required to operate under 
severe conditions. It has given entire satisfaction in thousands of 
factories, docks, railroad terminals, mines, etc. Approved by the 
Underwriters’ Laboratories. 











G-E BLUE-BUSHED BX—EASIER TO USE—HAS MORE DIELECTRIC STRENGTH 


G-E “BLUE-BUSHED BX” ARMORED CABLE tion of the steel armor. Bushings are inserted between 


has a new S-shaped paper wrap which is easier to the paper and the armor. The S-shaped paper sepa- 
remove than the crumpled paper commonly used on rates the conductors from each other providing 
ordinary armored cable. This wrap provides addi- additional dielectric strength. A complete line of 
tional protection for the conductors at the termina- fittings is available. 





G-E BRAIDX NON-METALLIC SHEATHED CABLE—FOR NEW AND OLD WORK 


G-E BRAIDX NON-METALLIC SHEATHED General Electric BraidX will be supplied containing 


CABLE consists of two or more rubber insulated an additional non-insulated copper conductor for 
conductors in a special protective covering having high grounding purposes. Can be used for new or old 
resistance to mechanical injury. When required, work. Necessary fittings are available. 





For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 
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G-E CONDUITS AND RACEWAYS AFFORD COMPLETE PROTECTION 


SS 


G-E CONDUITS and RACEWAYS provide a wide 
choice and include raceways for all locations and all 
purposes. 

G-E WHITE RIGID CONDUIT is the accepted 
standard raceway for use where conductors are buried 
in concrete or masonry and for exposed wiring where 
maximum mechanical protection is required. G-E 
White is hot-dipped galvanized and Glyptal-coated 
inside and out. 

G-E BLACK RIGID CONDUIT is made of the 
same heavy-wall steel tubing as G-E White but it is 
finished with an enamel coating inside and out. 


crete is 
Outlet inserts 
be added 


later. 





junction box 


kaylets 
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G-E Fiberduct 
multiple assembly 
before final con- 


poured. 


when 
and where needed 


G-E Fiberduct 
installation. Note 


factory-set Prelo- 
outlets). 
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G-E ELECTRICAL METALLIC TUBING is a 
thin-walled electro-galvanized steel raceway which 
performs the same function as G-E rigid conduit but 
with a lesser degree of protection. 
G-E GALVANIZED FLEXIBLE METAL CON- 
DUIT is ideal for use where construction requires a 
flexible raceway system or for connecting adjustable 
equipment to a rigid system. It is widely used for 
sign wiring, motor leads and temporary wiring. 
G-E FIBERDUCT UNDERFLOOR RACEWAY 
SYSTEMS will carry light, power, signal and tele- 
phone wires to any part of the floor area of a build- 
— ing. G-E Fiberduct systems pro- 
’ ‘ vide electrical outlets for all 
present and future needs. Outlets 
may be changed or added at any 
time. Unused outlets may be 
neatly capped until needed again. 
G-E Fiberduct is a flat oval tub- 
ing of impregnated fiber that 


resists corrosive influences en- 
countered in actual service. It 
forms a system of non-corrodible 
raceways in concrete floors. Fiber- 
duct is 1%-in. or 3%4-in. O.D. 





Telephone Outlet 





Lighting Outlet 


For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 


GENERAL {4 ELECTRIC 


to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 
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THE LINE OF G-E BOXES AND FITTINGS 
IS COMPLETE FOR ALL PURPOSES 


SP24151 SP24151FC 


SP6972D 


SP7101 





SP 1276 


THESE ARE BUT A FEW OF THE MANY G-E BOXES AND FITTINGS AVAILABLE ii 


GENERAL ELECTRIC BOXES AND FITTINGS reduce 
installation time. There are Outlet and Utility boxes for every 
type of installation. A wide assortment of covers is available. 
There are also standard General Electric Fittings for every type 
of raceway. These boxes and fittings meet every requirement for 
commercial, industrial and residential wiring. 








For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 





GENERAL (4% ELECTRIC 
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G-E WIRING DEVICES ARE EFFICIENT 
THE LINE 1S COMPLETE 


































G-E CONVENIENCE 
OUTLETS are made of 
Textolite with smooth faces 
so designed that the prongs 
of a plug slip easily into 
the proper slots. They 
have large binding screws 
and wide mounting ears 











» 


%. 





f4" GE3030 






) es ty Ivory for easy installation. 
: GE2902 td Bd Ager 
GE2534 GE2679 _One twin is GE2740 with plate 
Top-wired Side-wired switch-controlled, Single outlet GE3034 


the other free 


HERE ARE A FEW OF THE MORE COMMONLY USED G-E CONVENIENCE OUTLETS. 
THERE ARE MANY OTHERS INCLUDING SOME SPECIAL-PURPOSE OUTLETS 


GE3052 
Radio Outlet 


Us 















Ce 


GE3086 
GE3035 GE2959 Clock 
Fan Hanger GE3000 Weatherproof Hanger 
Range Outlet Outlet 


G-E SPECIAL OUTLETS. 
Shown here are some of the 
special G-E outlets available 
which are designed for specific 
purposes. The G-EF lush Electric 
Clock Hanger provides support 
and connections for an electric 
wall clock. The G-E Fan Hanger 
outlet serves a similar purpose 
for fans. The Weatherproof out- 
let, the Radio outlet and the 
Range outlet are designed for 
special service. 








GE1370 


G-E LAMPHOLDERS are available G-E HEAVY-DUTY PO- 
with porcelain, brass or Textolite shells LARITY PLUGS AND RE 
rated at 250 or 660 watts, 250 volts. CEPTACLES. There is a wide 
G-E brass lampholders are made intwo_ selection of receptacles and 
types—-fluted-catch and threaded-catch. plugs to choose from in the 
G-E Textolite Lamp holders have all G-E heavy-duty receptacle line. 
moving parts sealed for complete pro- These devices are designed to 
tection. A new line of G-E White maintain the polarity of a cir- 
Textolite Lampholders for outlet-box cuit. They can be used for con- 
mounting has been recently introduced. necting appliances, motors and 
These new Textolite Lampholders devices on heavy-duty circuits. 
supersede a former similar line of por Furnished double-pole, triple- 
celain lampholders. pole and four-pole. 








For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 
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YOU WILL PLEASE BUILDING OWNERS AND 
INSPECTORS WITH G-E WIRING MATERIALS 


G-E SWITCHES—FOR HOMES, 






COMMERCIAL BUILDINGS AND FACTORIES 








GE2841 
Single-pole, 
porcelain box 





G-E TUMBLER SWITCHES are made in both 
surface- and flush-mounting styles. The surface- 
mounting styles of course are for use where appear- 
ance is not a factor. G-E Rotary Snap Switches and 
Push Button Switches are also available. 


G-E FLUSH-MOUNTING TUMBLER SWITCHES 


are available in the following grades: porcelain box, 
composition box and Textolite box. 





G-E BRANCH-CIRCUIT 
CIRCUIT BREAKERS 
serve both as master control 
switches and as a means of 
circuit protection. They are 
designed to provide homes 
with the same efficient pro- 
tection and control in the 
manner used in many large 
buildings and industrial 
plants. They are also ideal 
for many commercial and 
industrial wiring purposes 
such as the control and pro 
tection of lighting circuits. 
They may be adapted for 
many special applications. 
They can be mounted at the 
most convenient location, 
singly or in gangs. 





G-E Branch-circuit Circuit 
Breaker available in capacities of 
15, 20, 25, 30 and 35 amperes 
125 volts a.c. or d.c. 


GE2842 
Single-pole, 
totally enclosed 
compound. box 







) GE3008 
1 G-E Sphinx 
j Mercury 
Switch— 








GE273 
Automatic 
Door Switch 


GE2923 4 
Single-pole; GE2907 
heavy-duty, Combination, Two 
Textolite Single-pole units 


G-E SPHINX MERCURY SWITCHES are silent 
and durable. Cushioned action—no noise on make 
or break. Long life—no spring to break, no blades 
to hammer away. Arc is enclosed in glass-sealed 
button. 


Other styles available include G-E Outdoor Switches, 
G-E Electrolier Switches, G-E Lock Switches, G-E 
Combination Switch Assemblies, etc. 
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G-E TEXTOLITE PLATES. G-E stand- 
ard flush plates for convenience outlets, 
switches, and floor outlets are made of 
brass, Textolite (black or brown) and 
ivory compound in a variety of forms and 
combinations to meet all possible require 
ments. 






GE2315 


GE2316 





For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 


to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 
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YOU WILL PLEASE BUILDING OWNERS AND 
INSPECTORS WITH G-E WIRING MATERIALS 


G-E HOME WIRING MEETS TODAY'S 
NEED FOR EFFICIENT RESIDENTIAL WIRING 
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G-E HOME WIRING is designed to provide enough 
copper and outlets toserve all modern home appliances 
and modern lighting. It can be installed in many 
different ways. Each circuit of the system is inde 
pendent with local control. Long circuit runs are 
avoided. Heavy risers terminate at conveniently 





GENERAL $6 ELECTRIC 


CUTAWAY VIEW OF HOME SHOWING HOW G-E HOME WIRING PROVIDES FOR MODERN NEEDS 


located branch distribution units, from which final 
branch circuits are divided into separate runs. Econ- 
omies are effected and the overloading of circuits 
is prevented. This method of wiring is not expensive 
in comparison with conventional wiring done ade- 
quately. Moreover, rewiring will be avoided. 


For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 



















YOU WILL PLEASE BUILDING OWNERS AND 
INSPECTORS WITH G-E WIRING MATERIALS 
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G-E INSULATING MATERIALS HANDLE EASILY— 
PROVIDE LONG-LIFE INSTALLATIONS 






















G-E TAPES 





- T 
General Electric Friction Tape G-E VARNISHED CLOTH 


won't dry up or ravel—it really G-E Varnished Cloths are extremely flexible, 
sticks. G-E Rubber Tape can have high dielectric and tensile’ strength, and 
be moulded by the heat of the will endure. Available in drill and duck, silk, and 
hand to form a water-tight other materials, in black or yellow colors. 


insulated joint. G-E Varnished 
Cloth and Cotton Tapes like- 
wise satisfy contractors and 
customers. 





Clear AIR-DRYING 
VARNISH 








G-E VARNISHES 


G-E No. 1676 Black 
Baking Varnish is a 
highly effective plastic 
baking varnish. G-E 
No. 152 Clear Air-dry- 








G-E SOLDERS 


G-E Core Solder saves you both time and 





ing Or Baking Varnish money. It is rapid and will not spatter. G-E 
is used extensively on Core Solder is of the highest quality, economi- 
commutator rings, cal, efficient and dependable. It will solder 


Ledebtideese Anite ‘ete all metals except aluminum. 
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G-E GLYPTAL RED 


G-E No. 1201 Glyptal Red is 
extensively used as a pro- 
tective coating on the wind- 
ings of electrical apparatus, on G-E MICA 
metallic surfaces, etc., and as 
a filler or sealer for joints to 





Available in segment, moulding, heater, and flexible 
plates. Also in tapes, composite insulations, tubing, and 





prevent leakage of gas, water, washers. Superior insulating properties are obtained by 

oil, and other materials, highly exacting production methods. 
Electrical contractors throughout the country uses in the manufacture of its own products. 
use and approve of G-E Insulating Materials. A few of these materials are shown above. For 
Contractors find them easy to handle and dur- information on the complete line of G-E Insu- 
able. These are the same materials that G. E. lating Materials, write to the address below. 


For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 
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MODEL 6RC75D1 COPPER-OXIDE 
BATTERY CHARGER-—FOR FIRE- 
ALARM BATTERIES 





heat, flame, oil, grease and corrosive vapors. Deltabeston 
Wires and Cables are made in a wide variety of types for 
industrial and commercial use where the wiring is subjected 
to high temperatures. Some of these types follow: Power Lead Wire. 








YOU WILL PLEASE BUILDING OWNERS AND | 
INSPECTORS WITH G-E WIRING MATERIALS 


USE DELTABESTON WIRE AND CABLE 
WHERE HEAT 1S A PROBLEM 


G-E Deltabeston purified felted-asbestos insulation resists 


strength. 


Cable, Flexible Apparatus Cable, Boiler Room Wire, Electric 
Stove and Range Wire, Electric Range Cable, Fixture Wire, 
Magnet Wire, 
Control Cable, Flexible Cords, Switchboard Wire, Appliance 


Motion Picture Machine Cable, Elevator 


DELTABESTON BOILER ROOM WIRE 


DELTABESTON BOILER ROOM “rooms where a heat- and flame-proof 
WIRE. For 600-volt service. A.V.A. installation is required. Will give per- 
insulation. This wire is recommended manent, uninterrupted service under 
for exposed or conduit wiring in boiler constant high temperature. 


DELTABESTON AND “DELTAGLASS” MAGNET 
WIRE. Both are available in round, square and rec- 
tangular shapes. Deltabeston Magnet Wire is insulated 
with purified, felted asbestos. It has high dielectric 
It is resistant to heat, moisture and acids. 
The insulation is tough, flexible. It won’t crack when 
the wire is bent at sharp angles. ‘‘Deltaglass’ Magnet 
Wire is available with one or two wraps of glass yarn, or 
with enamelled copper conductor covered with a single 
or double wrap of glass yarn. These glass wraps are bound 
together and to the conductor with special varnish. This 
varnish also seals the glass and furnishes a smooth, 
uniform, moisture-resistant surface. “‘Deltaglass’’ insula- 
tion is flexible, has high dielectric strength and can be 
furnished with lighter insulating wall, thereby improving 


the space factor. 


IN LARGE BUILDINGS 


Low-priced and extremely efficient 
copper-oxide rectifiers have been de- 
veloped by General Electric to meet an 
ever-growing demand for dependable 
trickle chargers for fire-alarm batteries. 
Unusually economical in operation 
these trickle chargers keep fire-alarm 
batteries fully charged at all times. 

Large buildings require rectifiers and 
battery chargers for the operation of 
internal telephone, fire alarm, clock, 
signal systems, etc. General Electric 
Tungar Battery Chargers and Copper- 
oxide Rectifiers provide efficient and 
economical service of this type in 
thousands of apartments, hotels, office 
buildings and factories. Illustrated 
above are only two of the many avail- 
able types. For additional information 


write to the address below. 
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USE G-E TUNGAR BATTERY CHARGERS AND COPPER-OXIDE RECTIFIERS 





oe 


CAT. NO. 204170 AND 199717 TUNGAR—FOR 
CHARGING CLOCK, SIGNAL BATTERIES, ETC. 


This Tungar charges the batteries of clock, 
signal, control systems, etc. It is a simple, 
compact, half-wave outfit designed to charge 
from 9 to 12 cells at an adjustable rate 0.5 to 
2.5 amperes. Supplied in a neat, rugged 
casing arranged for wall, panel or bench 
mounting. 


For further information about G-E Wiring Materials, see the G-E Merchandise Distributor nearest you or write 
to Section K-944, Appliance and Merchandise Department, General Electric Company, Bridgeport, Connecticut. 











electrical specifications that 


In these two books —the electrical section of Sweet's 
Architectural Catalogs, and the Westinghouse Architects’ 
and Engineers’ Data Book, Westinghouse puts practical 
data on electrical equipment within easy reach. The forth- 
coming issue of Sweet’s Engineering Catalogs will contain 
the same sort of specific information. 


An easy-to-use arrangement permits the contractor to bid 
on just what the architect specifies —- thus eliminating guess- 
work as to type of equipment and quality expected. 


And—this same material gives the architect informa- 
tion on applications, features, ratings and dimensions, with 
typical specifications; and shows him how to select and 
where to buy electrical equipment for buildings. 

Such information is proving valuable daily to electrical|con- 
tractors and specification writers. Our local representatives 
will gladly help you use it to your advantage. Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, Pa. 
















eliminate guessing 


PARTIAL LIST 
OF CONTENTS 


Switchgear 
Switchboards 
Generators 
Circuit breakers 
Transformers 


Nofuze panelboards 
Safety switches 
Motors and control 
Linestarters 
Elevators 

Lighting 

Air conditioning 
Home appliances 
Water coolers 
Convenience outlets 
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There is always somebody who will underbid you when you 
have nothing but price to offer. 

The prosperous contractor knows that the way to lift 
himself out of price competition is to talk maintenance saving 
and money saving features. Note how these features pop out in 


the items of Westinghouse Packaged Control illustrated here. 





Westinghouse Safety Switches 
SAVE DRESSING DOWN JAWS AND BLADES! 


The diamond pointed jaw and extended blade confine the 














arc to non-current carrying areas, leaving contact areas 
clean and free from beading. (Note the difference in the 
photos below.) 

One-piece copper construction, having fewer connect- 
ing points reduces heating. 

In 575 and 600 volt ratings, ““De-ion” grids protect 
contact points—quench arcs immediately, prevent 
flashovers, prolong contact life. 





Westinghouse 
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New “‘De-ion’’ Motor Watchman 
CAN EASILY SAVE MANY TIMES ITS COST 


Here is a new manual starter for motors up to 7% hp. 
It has a bi-metal disc relay that gives accurate over- 
load protection even after repeated operation. In case 
of overload, it immediately cuts the motor from the 
line preventing damage to windings. Can easily save 


many times its cost in motor repair bills. 


NOTE THESE FEATURES: 


© Hand operated, self in- 
dicating toggle switch. 


prevent flashovers, 
prolong contact life. 
© Safety interlock pre- e¢ Easy to wire and mount 
vents accidental contact ... knockout space in 
with live parts. top, sides, bottom and 
© “De-ion” Arc Quenchers back of case. 













See your nearest 
Westinghouse Distributor 


Ask your nearest Westing- 
house distributor for sizes, 
types and prices . . . push but- 
tons, switches, control, motors 


UTADC MARR and electrical apparatus. 





at 


NOFUZE CIRCUIT BREAKER 
saves clay plant $18.00 A DAY 


The man who recommended NO- 
FUZE Circuit Breakers to a Western 
clay plant saved this plant $18.00 a 
day in losses due to fuse outages. 
Naturally he made a permanent 
customer for himself. For your cus- 
tomers bothered with losses due to 
fuse outages, recommend the West- 
inghouse Nofuze Circuit Breaker. 


Westinghouse Com- 
bination Linestarter 


This combination builds 

you up with your cus- 

tomers. Shows them how 

to get all necessary de- 

vices in the motor circuit 

in one compact and 

money saving installa- 

tion. It provides: 

® magnetic motor starter (push button 
operated). 

® manual disconnect switch. 

e motor overload protection. 

e Nofuze circuit protection. 


It is all available for the cost of ONE 
installation. 





J-20837 


Packaged Control 
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One of Niagara Hudson's 
Five Star Model Homes 


to get these 
profitable Nofuze contracts 


There is money to be made...and this time the oppor- 
tunity is knocking at the electrical contractor’s door. You 
have seen how the builder increased his profits by recom- 
mending modern improvements...insulation, colorful 
interiors, modern convenience. You have seen the plumber 
cash in on modern bathroom fixtures ...copper piping. 


Now it is your turn . . . selling fuseless circuit protection 
and adequate wiring. Westinghouse Nofuze protection is 
available for every electrical circuit — for old and new 
homes, for office buildings, stores, commercial buildings, 
factories. Over 3,000,000 electrical circuits are now Nofuze 
protected. 

Get on the band wagon...let the idea of safe, con- 
venient circuit protection open the door to new profits, in 
your business. Ask your nearest Westinghouse wholesaler 
to demonstrate Nofuze equipment and to tell you how No- 
fuze protection helps the electrical contractor make money. 


Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 


J-60297-A 





Nofuze Muliti- 
Breakers for 
homes 


Nofuze power 





commercial! 
buildings 





Westinghouse (W 


Nofuze Protection 
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Experts tell good eggs from bad by know- 
ing the inside . . . Electrical Contractors 
tell good switches the same way .. . it's 
what is inside that counts. 


Take a WADSWORTH Switch apart... 
examine carefully .. . piece by piece... 
and you will realize at once they are made 
of high-grade materials. You will see, too, 
that every part is carefully made and fitted 
together to work smoothly and to stand up 
under hard use. 


In WADSWORTH Switches all current 
carrying parts are of ample capacity. The 
terminals are in plain sight and connections 
are easily made. There is adequate wiring 
space ... and... with plenty of well 
placed — well cut knockouts they are a 
pleasure to work with. 


WADSWORTH Switches are 
built to meet the Contractors 
problems. 


“The Profit Line for 39" 
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Here you see WADSWORTH'S Switching Mechanism in “Off Position. 
No other part of a switch is as important for satisfactory operation as 
it's Switching Mechanism. It is the very "heart" of any switch and must 
function. 

WADSWORTH has one of the "finest'’ Switching Mechanisms and the 
construction is unique. The action of the cam when opening switch draws 
the "arc'’ down into the narrow non-ventilated slot where it is simultane- 


ously quenched, 





GENERAL 
TYPE “A” TYPE “Cc” DUTY 
Cat. No. 8763A Cat. No. 8563X Cat. No. 8733 


Three types of Wadsworth Industrial Switches are shown above. There are 
many other styles available. 





BUY WISELY ..... BUY WADSWORTH 


See Your Electrical Wholesaler 
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American Blower starts greatest sal 
and ad drive in history of industry! . 











Dealers’ names shown free in this smashing national news 
paper campaign. Buyers are directed to dealers displaying 
this sign (furnished free to you as shown at left). Sigh 


up now as an Authorized Dealer and reap the profits! 





: | 
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> | 


i 
3 
/ 


FOR DEALERS—Free Direct \ he Widespread 
Publicity, Free Catalogs and Window Signs all backed 
by a gigantic factory-sponsored National Newspaper 
Program! American Blower Comfort Cooling can now 
be sold by dealers on long, easy terms (financed 
through our affiliate, the Heating and Plumbing 
Finance Corp.). Many of the nation’s largest and best 
known Utilities will lend their prestige and efforts 
to back this gigantic campaign and help you sell. 






bf a: 


gn", ATTIC VENTILATION + 


VENTURA 
FAM 





Phone nearest American Blower Branch office 
or write for folder describing plan in detail. 


The world’s finest and most complete line of 


COMFORT COOLING PRODUCTS 











Ventura Fan (above) Sirocco Utility Blower Aeropel Window Ventilator Portable Apartment Home Conditioner 
Conditioner (Attic Fan) 


AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION—6000 RUSSELL ST., DETROIT, MICH. - DIVISION OF AMERICAN RADIATOR AND STANDARD SANITARY CORPORATION 























FA PRODUCTS... The Sign of a Betler-gJo} ’ 
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Truly portable — easy to 
place. Ram works in any 
position — remote con- 
trol permits operator to 
use Porto-Power Kit on 
ladders, scaffolds, and in 
cramped quarters, 





COMPACT — LIGHTWEIGHT 
Complete kit weighs only 101 lbs, Assembly 
for bending 2” pipe — pump, ram, hose, and 
attachments — totals only 66 lbs. 














DUAL-DUTY FOR PLANT ELECTRICIANS 
Blackhawk also introduces the S-31 Porto-Power 
Maintenance Assortment. Powered with the 
same 10-ton Hydraulic Unit used in the Porto- 
Power Pipe Bender—but equipped with selected 
attachments for wide range of general main- 
tenance work including: pulling and pushing 
gears, pulleys, wheels — lifting machinery — 
inserting and removing bushings, pins, bolts, 
and shafts — clamping parts for drilling, weld- 
ing, riveting. assembling — separating dies — 
straightening line shafts. 


(Left) Pulling drive pulley 
off electric motor shaft. 
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Porto-Power 


Pipe and Conduit Bender 
Comes to the Job 


THE LOW-PRICED S-30 
Handles Popular Range of Work 


OU need this new S-30 Kit—with its famous 10-ton Porto- 

Power Hydraulic Unit! Light in weight and compact — 
easily carried to any job. Low in cost — enables you to have 
several kits doing bending jobs simultaneously — in one 
building, or at different locations. Bends or straightens 1”, 
1%", 142", and 2” rigid conduit and all standard and heavy 
pipe. Far ahead because it operates in any vertical, horizontal. 
or angular position — and its exclusive self-retracting and re- 
motely controlled ram operates with unmatched speed, ease, 
and economy. Angles, bends, and offsets quickly formed 
without kinks. Porto-Power-formed bends are smooth — wire 
and cable slip through quickly and easily. What's more, with 
the S-30 Kit on the job — you save on the expense of elbows, 
couplings, and otherwise necessary cutting and threading. 


Get the amazing profit-making story of this sensational Porto- 
Power S-30 Kit — made by Blackhawk, world’s largest manu- 
facturer of hydraulic jacks. Send the coupon AT ONCE 
for the 6-page illustrated folder. 


BLACKHAWK MFG. COMPANY, Milwaukee, Wisconsin 






































It shows user need for new circuits 


Permanent overloading is positively prevented. Once the correct 
size Fustat has been installed it cannot be replaced with a larger 
size and bridging it in any way is virtually impossible. If addi- 
tional circuits are needed the user cannot side-step the issue at the 
sacrifice of safety. 








It reduces low voltage complaints 


The user cannot load the circuit beyond the proper capacity of the 
copper. This prevents a voltage drop that is so frequently the cause 
of complaints about toasters, percolators and other appliances not 
operating efficiently. 


It permits more outlets per circuit 
Adding a maximum number of outlets is a perfectly safe practice 


because the Fustat guards the circuit against overloading. WHAT is THE FUSTAT? 


a ‘ - It is a fuse to which a thermal cutout is 
It guards against blowing of main fuses added. 

The branch circuit Fustat will almost invariably open on a short- ae nee ous yep 
circuit or overload, AHEAD of the main fuse or Fustat — because in flexible cous. ee 
it cannot be replaced by an oversize fuse or readily tampered. When It protects against permanent overloads 
it does open to protect, only the normal Joad of one circuit is off even when as light as 25%. P 
the line instead of a user possibly having all of his lights and appli- Yet it will not blow on motor 
ances out of service because the main fuse blew. starting currents of washing ma- 

chines or other appliances. 


It permits adding more appliances to present circuits mbes a base cher gquende 


against anyone robbing the cir- 

A circuit can be loaded to approved capacity without needless cuit of protection. 
blows and without sacrifice of safety. The long time-lag of the Fustat Retails 5, It fits Edison base fuse- 
keeps it from blowing on motor starting currents or other harmless at 7c pened en use of an 
overloads. ; : 





It builds user confidence in doing things electrically 


The Fustat helps sell the electrical way of doing things — for it 
generally permits users to add new appliances without being annoyed 
by needless blows . . . it assures proper operation of appliances be- 
cause low-voltage cannot be caused by overloading ... it reduces 
chances of users being frightened by shorted cords burning up, for 
the quick action of the Fustat on dangerous cord shorts—prevents 
spraying of metal, starting of fires, burning of users . . . it helps teach 
user that the protective device is a desirable safeguard instead of a 
nuisance . . . thus it assists the whole industry to build towards 
bigger business and better times. 


it’s just good business to sell, install and use Fustats 





BUSSMANN MFG 

JEFFERSON ELECTRIC 

KIRKMAN ENGIN Sis N 

NATIONAL ELECTRIC PRODUCT RP., Fulton } Retails at 7c 


TINTTON TNICTIT ATING Cy 
UNION INSULALING 
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HAZARD «= & 


OFFERS COMPLETE LINE for 
ADEQUATE WIRING 


HAZARD ABN and UBN OQ 
SERVICE ENTRANCE CABLE 


HAZARD PERFORMITE WIRE re) 


HAZACODE FIREKROME 
BUILDING WIRE 


HAZARD WATERTITE WIRE 


HAZARD ARMORED CABLE 


HAZARDEX NON-METALLIC 
SHEATHED CABLE 


PERMEX LAMP CORD (ay 


HAZACORD PORTABLE CORDS [F 4H 


TEVA DMCA CET MULTI Ut) it t 


DIVISION OF THE OKONITE CO 
WORKS WILKES-BARRE PENNSYLVANIA 


mY & 
New York Gliders le malliclelcllelalls Atlanta \ 1 / Pittsburgh Buffalo Boston Detroit 
OC) 


Seattle Dallas Washington Son Francisco St. Lovis Los Angeles 


} 
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1. With cover removed. 
2. With cover and socket. 
3. Showing meter in place. 


Ly ht - « « for These Reasons 


No. 2 Standard Troughs with INTERMEDIATE 
DISCONNECT CONTACTS (see below) permit quick, 
positive disconnection or restoration of service without 
permanently removing meter ... a great convenience 
in apartment houses and other places where service is 
frequently discontinued for short periods. 


COMPLETE UNITS, for 1, 2, 3 or 4 meters, includ- 
ing cover (with socket) and trough can be assembled 
and GANGED in any desired number to meet service 
requirements, 


Troughs can be furnished for 
indoor or outdoor service. Also for 

slyphase meters (No. 1 Standard 
Troughe). Troughs have ample wir- 
ing room and are equipped with 
thru-type solderless connectors and 
solderless lugs. Finish is baked alu- 
minum on galvanealed steel. 


INTERMEDIATE 
CONTACT CLOSED 


PRODUC#S THAT ARE RIGHT FOR THE JOB 


| 
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Kig ht - - - for These Applications 


Photograph shows typical modern Type “S” meter 
trough installation . . . one of 34 similar panels in a 
group of apartment buildings. 


These meter troughs — including cover, trough 
only and accessories are interchangeable with those of 
other manufacturers of similar standardized units. 
Such interchangeability of parts greatly adds to 
economies in installation and in service maintenance 
for residences, garages, farm buildings, hospitals, 
apartments, schools, stores, theatres, etc. 


METER CONTACT Use Trumbull Meter Troughs to 

open up new business opportunities 
wherever detachable meters can be 
used. Sell them as a modern elec- 
trical specification both in new 
construction and wiring moderniza- 
tion. Bulletin 313 is now ready. 
Send for it today. 


INTERMEDIATE 
CONTACT OPEN 


SERVICE THROUGH WHOLESALERS AND CONTRACTORS WHO 


Electrical Contracting, April 1939 




















Diagonal Mounting 
Wood Frame Case 





Vertical Mounting 
Wood Frame Case 








Mounting in All- 
Glass Case 
Standard Brackets 
Enable Mounting in 
All Type Cases— 
No Extra Parts 


AVAILABLE FROM ELECTRICAL 
WHOLESALERS IN STOCK SIZES 
TO ACCOMMODATE ONE TO 
FOUR FLUORESCENT LAMPS 





ABSOLUTELY NEW and THOROUGHLY PRACTICAL 


Merchants are already interested in the advan- 
tages of the Fluorescent lamp for showcases... 
in its daylight qualities ... in its economy of op- 





eration ...in its attention value. Curtis Ejector-Guards 


Facilitate Relamping 
and Secure Lamps 


CURTIS has made Fluorescent showcase lighting 
practical. CaseStrip has all the practical features 
a contractor would design into the equipment him- 
self. Small ... distinctive ... economical ... easy 
to wire and install—no threading or splicing. Case- 
Strip has been engineered and manufactured ac- 
cording to CURTIS standards. 


A colorful 8-page catalog (S.995), fully 
describing CaseStrip, will be 
gladly sent you upon 
request. 
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A NEW BOOK! 


“The Meaning of 


Today more than ever before, those who purchase and 
specify products for use in industry are insisting upon 
basic standards by which they may judge accurately the 
value of the product from quality and performance 
standpoints. 


In the field of Industrial Light Conditioning, the rtm 
STANDARDS INSTITUTE is meeting this demand by estab- 
lishing standards of efficiency, design and quality for 
Industrial Lighting Reflectors. 


The necessity for these standards, what they are and how 
they may be used to insure proper specification of light- 
ing equipment from both the viewpoint of cost and per- 


Se ol 


20 N. WACKER DRIVE - 





THE CERTIFICATE OF {- 


INDUSTRIAL DEMAND 
BUYING STANDARDS 


The letters RLM stand for Reflector and Lighting equipment Manufacturers 





| REMSSTANDARDS 





SUITE 1130 - 


to the growing 


for better 


the RLM Label” 


formance is the subject of the booklet-—““The Meaning of 
the rim Label.” 


Into the book has gone the composite experience and 
knowledge of the engineering departments of the leading 
manufacturers of lighting reflectors associated in the 
RLM STANDARDS INSTITUTE. 


This book is available without cost to industrial execu- 
tives, consulting engineers, illuminating engineers, plant 
engineers, purchasing agents and all others interested in 
the proper specification and installation of industrial 
lighting equipment. Your request for a copy is most 
cordially invited. 


ae — =r EE, 







CHICAGO, ILL. 


7 UNIFORM QUALITY 


Se eT 
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Get unirorm HIGH QUALITY... 


All in the One Line...“PENN UNION”! 


JUST A FEW of the THOUSANDS of items in the PENN-UNION line: 






SERVICE CONNECTORS 











5 EZ TERMINALS 


SOLDERLESS LUGS 





SOLDERING LUGS 


« 48 





SPLIT TINNED SLEEVES 
GE *-- 


FIGURE EIGHT AND OVAL 





BATTERY CLIPS 


You're sure it's Dependable when it's a Penn-Union fitting. Every item carefully designed. 
thoroughly tested. Preferred by leading utilities and “industrials” for their Modernness . . 
Time-Saving features . . . Uniform High Quality. 

For all combinations of tube, bar, cable and wire — all sizes. - 


; 
PENN-UNION ELECTRIC CORPORATION, Erie, Pa. 

ee a eee ye 5 aha Dl os oh Sigs ee ; : 
Cae ne “0! — o a oN ri 5 ‘ey a “4 ° = 


es ¥ r _ 
SS - yr i ws 4 ‘ Q ol 
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INTERCOMS 


Common-talking, selective- 
ringing systems in capaci- 
ties of two to eleven sta- 
tions. Beautifully designed, 
and durably constructed 
for long, faithful service. 
Operate from dry cells or 
battery eliminators. 


AUTO-COMS 


Deluxe intercom. systems, 
providing selective talking 
and selective signaling 
service for a maximum of 
ten stations, and up to five 
connections at one time. 
No automatic switchboard 
needed. 





SERV-U-FONES 


Attractively priced com- 
mon-talking systems in 
capacities of two to ten 
stations. Conveniently 
packaged, simple to in- 
stall, Operate from dry 
cell batteries. 






AUTOMATIL 


PRIVATE 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY, 1033 West Van Buren Street, Chicago, Iilinois 


Distributed by: 


P-A-X'S 


Private Automatic Ex- 


change systems, available 
in all capacities. Use 
standard automatic tele- 
phones and provide for a 
variety of special com- 
munication services. 


PRIVATE 





INTERIOR 
TELEPHONES ? 


You have many opportunities to “plug” Automatic 
Electric private interior telephone systems and thereby 
cut yourself in on some extra profits. 


And now is the time to push interior telephones as 
business has really become communication conscious, 
genuinely appreciates the value of fast intercommuni- 
cation facilities and—most important—is ready to buy. 


As the nature of this equipment places it in your field, 
you are the logical supplier. Go after this business— 


we'll help youl! 


Automatic Electric, for over 40 years manufacturers of 
both public and private telephone equipment, offers 
private interior systems to fit any office, shop, factory 
or home. Shown on this page are four of the many 


types of systems available. 


Our field representative will be pleased to supply you 
with literature, prices and discounts as well as to work 
with you on particular jobs. Talk to him. 


are designed for private service. They cannot 
be connected with the public telephone system. 


WwW 


Be Electric Intercommunicating ‘rom |* 
5 


FLECTRITC 





INTERIOR TELEPHONE SYSTEMS 


Sales and Service Offices in Principal Cities 
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In Canada: Canadian Telephones & Supplies, Limited, Toronto 
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100 Years 


OF CONSTANT 
IMPROVEMENT 


ROM the smallest magnet wire to the 

mightiest submarine cable, you can 
depend upon American Steel & Wire 
Company products for the most reliable, 
economical service. The year-to-year im- 
provements that have gone into these 
products have made them modern and 
versatile, and the engineering skill and 
experience. that have kept them at the 
front for over a century are available to 
you to help you solve your problems in- 
volving electrical wires and cables. 


bi ak” tie | : : a 


enti “ na ee SS 


AMERICAN STEEL & WIRE COMPANY 


Ws) Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors + United States Steel Products Company, New York, Export Distributors 


UNITED STATES STEEL 
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Arrow Interchangeable Line 
ce 


Vy) 


| 


From an assortment of INTERCHANGEABLE Wiring Units, 
you can make up any desired arrangement of Switches, Re- 
ceptacles, Radio Outlets, Pilot Light or Night Light Combi- 
nations, and others. Here are the makings of any single or 
multiple-gang devices the job requires. 

The Units are quickly assembled by attaching to metal yoke 
supplied with each plate. They are fastened — rigidly and per- 
manently — by the mere twist of a screwdriver. 

Interchangeable Units make your stock more flexible: — cover 
your needs with a smaller inventory. 

Send for catalog supplement listing a// the Interchangeable Units 
from which to make up your assortment. 


THE ARROW-HART & HEG 
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Approve Specifications for 


RACO-ALL-STEEL-PRODUCTS 


SWITCH BOXES — OUTLET BOXES 
CUTOUT BOXES — CABINETS 
FUSE CABS — CONDUIT FITTINGS 


RACO @ ALL-STEEL Galvanized Box Material complies with Federal Specification W.O. 821-A. 





Designed to meet present day wiring requirements ard Raco @ All-Steel boxes may be used with this 
economically and effectively. RACO ¢ ALL-STEEL barrier, separating high and low voltage; “Two- 
@ PRODUCTS have won nationwide acceptance. Way” clamps, affording entrance to switch or out- 
They provide many advantages for new jobs as _ let boxes through side or bottom knockouts or both 
well as rural and urban modernization jobs. simultaneously—and many others. 

Developed by competent engineers who keep pace The total of more than 40 years of experience be- 
with modern wiring trends, RACO @ ALL-STEEL hind the products carrying the famous RACO and 
@ PRODUCTS offer numerous improvements which ALL-STEEL trade-marks is your assurance of con- 
are of importance to everyone in the building and _ tinued quality and dependability. Write for cata- 
electrical industries—for example: “Pry Outs,” the log illustrating the complete line—there is no 
modern knockout—“Extended Ears,” the ideal new- _ obligation. 

work switch box—‘“Receptacle Boxes,” properly 


Distributors in all important centers. 
auged for mounting receptacles i in plaster or base- 
board—“Wall Bracket Boxes,” to assure perfect DISTRIBUTED NATIONALLY BY 


alignment of side-wall bracket fixtures. “Twin- ALL-STE Fr L-EQ U i & C 0 M PA N Y 


Bracket Boxes,” oversized, positive alignment; 





rigid two-way support, “JAY-KAY” Clamps, ex- INCORPORATED 
ternal cable clamps, making full capacity of the 104 Griffith Ave. Aurora, Illinois 
box, available for splice—“Hi-Lo” Barriers, stand- Factories: South Bend, Indiana—Aurora, Illinois 


A few of the products in the complete Raco @ All-Steel @ Products line: 


RACO - ALL-STEEL - PRODUCTS 


SWITCH BOXES + OUTLET BOXES - CUTOUT BOXES 
CABINETS + FUSE CABS + CONDUIT FITTINGS 
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Building Better Safety Switches 
re just an old Custom at Colt 5 


No. 75937 


A big, husky 600 ampere Colt 
Quadbreak Safety Switch 


No. ye ow \TcH 

AF iTS 

QU ADBREAL Jour og mous 

FO qlize ois 

e swit oo a sero a complete condensed listing 

The echan's at $a 3 y 
break of its Of sizes from of all Colt Electrical Products [7 
in the new COLTALOG—/) 


Your copy is ready — Send for it today. 


ELECTRICAL PRODUCTS 


MANUFACTURED BY A WORLD FAMOUS ORGANIZATION 
COLT'S PATENT FIRE ARMS MFG. CO., HARTFORD, CONN. 


Baesee.”)6 6S ee DIVIS t1TO WN 
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THIS NEW KIND OF 


CONDUIT HANGER 


plus 
CLEVELAND TRIPLE “"S” 


SWITCHBOARDS 














iL 
ce © 

gf e INSTALLATION COSTS 

e FLOOR SPACE 


e MAINTENANCE AND 
INSPECTION TIME 


e ALTERATION EXPENSE 











@ Installation after installation gives added proof that 
the new principle of the CLEVELAND CONDUIT 
HANGER makes wiring easier to handle, offers ex- 
treme flexibility in use and not only, thereby, saves 
substantial time on the job, but improves its appear- 
ance and serviceability. 


With the same idea of savings in mind, Cleveland Triple 
“S” Switchboards are truly designed with the prob- 
lems of installation and use in mind. Partitions that 
only interfere with ease of installation have been com- 
pletely omitted and all parts are made removable with- 
out disturbing the balance of the board. From the 
standpoint of the customer, this absence of partitioning 
guarantees freer air circulation and longer life 

and the lack of crowding throughout allows for easier 
inspection and less troublesome maintenance. 


Decide now to investigate this combination of “De- 
signed for Savings” equipment and you'll readily un- 
derstand why more and more architects, engineers, and 
contractors are turning to Cleveland Conduit Hanger 
and Triple “S” Switchboards. Our new specification 
manuals describing both are yours for the asking. 


See how easily and rigidly conduit can be hung with 
but one screw to tighten ... and how neatly and 
compactly the Switchboard has been designed. But 
that’s only half the story . . . send for full details. 


Che CLEVELAND SWITCHBOARD CO. 


2927 East 79th Street ° 


Branch Offices 


. ° ° Cleveland, Ohio 


im all Principal Citre 
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WIRING SPECIFICATIONS CALL FOR 


2 When they say: 

















































NO. 284 DUPLEX 
RECEPTACLE 
NOZZLE 


Neatest and most com- 
pact fitting o btain- 
able. Available with 
Yn” or %4”" brass pipe 
extension. Fullman also 
offers Duplex Tele- 
phone Nozzles. 
















~LOOR BOXES 
AND WIRING SPECIALTIES 


NO. 330 “LATROBE 
TOM THUMB 
UTILITY OUTLET 











For use in wood installations, 
and other locations free from 
moisture or mechanical injury. 


NO. 254-R 
TWO GANG 


BOX 


When you specify or use the 

Fullman Line, you not only 
ehebie Pl ee "write" easier installation and 
Box with No. 208 Receptacle in one section. One 


cover plate with '/” Flush Brass Plug and the other substantial savings in time into 
cover plate with 2” Flush Brass Plug. y 











a job, but you assure longer 
NO. 285 DOUBLE DUPLEX life and better service after 
a it's completed 
NO. 470 PIPE NOZZLE F 
aa i, rah Paci These quality products are 
an easy-To-in- e. . - 
Pipe support can be turned treaty, permitting stall fitting on easily and quickly installed be- 
ipe to run parallel, or at right angles to the market. in _ 
eam. Eliminates drilling or use of straps. Shown in_ illus- cause of their simple, prac- 
Will accommodate sizes of 2”. %” and I” tration with No. 
pipe to steel beams %” thick. ae Cows Wate. tical design . . . no tiny screws 
or intricate parts are neces- 
NO. 130 ADJUSTABLE WATER- “ex £ thei 
TIGHT FLOOR BOX sary. And, because of their 


No. 130 Box 
with No. 207 
Bell Nozzle. 
Cut-away view 
illustrates how 
BR tapered unit 
| receptacle fits 
tapered open- 
ing in adjust- 
able ring. De- 
sign eliminates many small parts. Cover 


sturdy construction, they sfay 
on the job! 


So, figure on putting Fullman 
to work for you on the next 
job! Write today for our 





sm. oid plate 3/,”—overall height 3/”. latest catalog, showing a com- 
ARMORED CABLE plete selection of floor boxes, 
SUPPORT NO. 110 NON-ADJUST- insulator supports, fish wire, 






A new, lightweight, strong clamp for 
supporting or hanging cable to steel 
framework. Permits hanging from 
any angle. Best and most economical 
way of temporarily or permanently 
installing armored 
cable in buildings 
of steel construc- 
tion. 


ABLE WATERTIGHT ‘ . 
FLOOR BOX conduit benders . . . their 


i Wie dene prices are extremely reason- 


how tapered unit recep- 
tacle fits tapered opening able. 
in top of box body. The 


* last word in design, a 
INSULATOR » lena wae slowsttcley WRITE FOR 
SUPPORT oF araneten. COMPLETE CATALOG 

















Pullman Yanufachuing Co. 


LATROBE, PA. 
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NON-METALLIC 
SHEATHED CABLE 


The Original! And, today, the 
IDEAL wiring for the dwellings, 
stores and frame buildings which 
are your first-line source of business. 
Light weight, extreme flexibility, easy 
stripping and—PROFITABLE work! 


#Trade-Mark 


= ae Oe ns 


General Cable Corporation Sales Offices: ATLANTA + BOSTON + BUFFALO + CHICAGO 


« CINCINNATI + CLEVELAND + DALLAS + DETROIT 
KANSAS CITY (MO.) » LOS ANGELES « NEW YORK + PHILADELPHIA 


* PITTSBURGH + ROME(N.Y.) + ST. LOUIS » SAN FRANCISCO + SEATTLE +» WASHINGTON (D.C) 
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Fluorescent Lighting turns NIGHT into DAY 


at FAN AND BILU’S STEAK HOUSE 








The dining room at Fan 
and Bill's is lighted with 
pink and daylight fluores- 
cent lamps concealed in 
the ceiling cove. The Acme 

tric Company of Glens 
Falls made the electrical 
installation. William H. 
Vaughan of Saratoga was 
the architect. 




















PLAN OF ROOM 


soc 
——— ocr? 
t}———— awa 


Corea Daylight fluorescent lamps 








-—-—_— 





ue in a special ceiling cove 
_ above the cocktail bar pro- 
vide a generous amount of 
wien Gg “indoor daylight’ that 


i] 
et teaay 








SECTION THROUGH 
WIRING TROUGH 





— lends a festive note to the 
decorative scheme. 








f+ installation of General Electric 
Fluorescent MAZDA lamps turns 
night into day at the Fan and Bill’s new 
plank steak house near Glens Falls, N. Y. 
Concealed in a center ceiling cove in the 
dining room, 46 pink fluorescent lamps 
provide a roseate color of light that 
guests find extremely flattering. In ad- 
dition, 60 daylight fluorescent lamps rim 
the outside perimeter of the cove. Light- 
ing in the cocktail bar is supplemented 
with daylight fluorescent lamps also con- 
cealed in a ceiling cove. 

G-E Fluorescent MAZDA lamps give 
several times more light than incandes- 
cent lamps of the same wattage and color 


... and for the same amount of light, they 
are 50 % cooler. The daylight lamp gives 
the closest approach to real daylight yet 
produced at high efficiency. The colored 
lamps—pink, blue, green, red, gold, and 
warm white—offer electrical contractors 
wide opportunity for decorative effects. 
Because the sale of these lamps is limited 
to those channels that can handle the 
necessary installation work, electrical 
contractors can make a double profit 
. .. from the sale of the lamps and from 
the installation work. 

For useful information, write General 
Electric Co., Dept. 166-EC-D, Nela Park, 
Cleveland, O., or mail coupon at right. 


GENERAL @ ELECTRIC 


FLUORESCENT 
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MAZDA LAMPS 





G-E Fluorescent MAZDA lamps come in 18, 24, 
36, and 48-inch lengths and in several wattages. 
Because th 
quire special control equipment now available. 


are essentially arc lamps, they re- 


i 
General Electric Co., Dept. 166-EC-D, 

Nela Park, Cleveland, Ohio. 

Please send your new free booklet giving 


useful information about G-E Fluorescent 
MAZDA lamps. 


SPs Subbed ch cdobeetensoeéd oneal ' 
nat bs cet sh dWeude wee es ccenee - 
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G-E air-cooled reguio- 
includes regulators for agp 
ps hand operation in single-p = 
= S hom 1.2 kva to 12 kva. For - 
ulation of lighting and power = 
a “10 per cent raisg and T° pee ~« 
ye oe nope’ 100 per cent raise 
ee cent lower—for — pur 
ses and for the control of -_ ae. 
radustrial processes, such as ft 7 
resistance or induction furnace 


The new line of 


This automatic air-cooled regula- 
tor, installed next to a Pyranol 
transformer on an overhead plat- 
form, regulates a lighting circuit 
in a modern factory 


GENERAL & ELECTRIC 





A G-E ‘Regulator’ 


to Give You Better Lighting— 


Better Motor Performance 


OU know that voltage delivered at the 

correct level at your service entrance may 
fluctuate widely on your plant circuits because 
of varying power loads and lighting loads. You 
also know the advantages—in higher efficiency 
and increased production—of maintaining cor- 
rect voltage on these circuits. 


Now you can do it—economically—with the 
new G-E air-cooled induction regulators. They 
operate on the same principle as the larger units 
used by power companies. They give a smooth, 
precise voltage regulation that means better 
lighting, better motor performance, and better 
service from other electric equipment. 


They are easily installed. Because they are air 
cooled, they require no expensive fireproof 
vaults. They take little space, and can be placed 
in out-of-the-way locations, even on beams up 
near the ceiling. 


Find out for yourself how little these regulators 
cost. Ask your G-E representative for details, 
or write for Bulletin GEA-3057. Address 
General Electric, Dept. 6-201, Schenectady, N. Y. 


























x can guarantee completely insulated 
wiring systems 


% can establish themselves securely with 
their customers 


% can make each job a quality one 


% can build up business and increase 
profits 


% can meet every requirement most 
modernly 


% can guarantee every wiring device 
carries the Underwriters’ Laborato- 
ries label 


Here is the opportunity for Architects to specify 
and Contractors to install completely insulated 
wiring systems of porcelain, which are safe, 
economical, efficient, and easy to install. _IIli- 
nois Porcelain has made this system available 
for residential and farm wiring where perman- 
ency and utmost safety are of prime importance. 
In addition, they are especially suited for indus- 
trial installations, warehouses, cold storage and 
packing plants, dairies, chemical works, ice 
plants, breweries, or any place where dampness 
and fire hazards are prevalent. The use of this 
system renders grounding unnecessary and 
makes possible a safe and economical wiring 


system that lasts indefinitely. 





Profit by using 
ILLINOIS to 
AS YOUR 


SOURCE OF 
SUPPLY 











OUTLET BOXES 


Glazed and unglazed styles con- 
forming to all existing standards 
of dimensions, spacing, position 
of knockout holes, and mounting 
screws. High mechanical and 
electrical efficiency. 





SWITCH BOXES 


Insure greater safety in wiring and 
the elimination of all grounding 
hazards. Made of best quality 
white porcelain. Metal inserts 
are placed in two holes of the 
switch boxes for receiving screws 
of standard switches, plug outlets, 
etc. Knockouts for single wires, 
also for cables. Specify and use 
them. 


l 
CONTRACTORS WHO USE AND ARCHITECTS WHO SPECIFY | 


LLINOIS PORCELAIN’ 





STANDARD TUBES 


In sizes Y2 to 48 in- 
ches long, 5/16 to 3 
inch diameter in fol- 
lowing types: un- 
glazed, glazed, split, 
floor, split floor, head- 
less, curved end, 
crossover split, and 
crossover. Diameters 
all wniform both in- 
side and outside. 





KNOBS 


Cement coated—nail 
—genuine leather 
washer—code _stand- 
ard. They don’t chip 
when driven in and 
they do stay in place 
and have a firm grip. 





MACOMB, ILLINOIS 


ILLINOIS ELECTRIC PORCELAIN CO. 











btandardige on 
LLINO 

















Electrical Contracting, April 1939 








Lh. a Cnoyressive Atop 




















Turn Lights “On’ and “Off” 


wih “DIAMOND H” 
REMOTE CONTROL SWITCHES 


for all types of group Lighting Circuits 





During the past twenty-five years many of 

the outstanding buildings built in this coun- 

try were equipped with “Diamond H” 
Churches Remote Control Switches. Architects, engi- 
neers and electrical contractors selected 
“Diamond H” because they are built to do 
the job, and they never fail to do it. They 
are Dependable, Save wiring costs, Serve 
you long and faithfully. 





TYPE “F" 
This switch has wide application for the 
Hotels control of a variety of standard circuits. 


For instance-Signs and flood lighting, Stair- 
ways, halls and general lighting of office 
buildings, general lighting of banks, librar- 
ies, stadiums, railway stations, store and 
window lighting. Wherever many circuits 
feed many lights, and convenient control 
from one or more distant points is desired. 





Schools 
TYPE "G" 


To safeguard houses and grounds, docks, 
piers, warehouses and storage places this 
multi-circuit switch is a protection to foil 
thieves, trespassers and kidnappers. Master 
switches instantly flood premises with light, 
the thieves greatest enemy. 





TYPE "H" 


Some kinds of buildings where many people 
gather present hazards and lights must not 
fail. For instance in schools, churches, 
theatres, hospitals and now all passenger 
vessels, emergency lighting circuits should 
be used. Type “G” shifts automatically 
from main to emergency supply and lights 
do not fail. 


Banks 


On that next job include “Diamond H” remote con- 


Th + trol switches. Our engineering department offer 
eartres their aid in correctly applying them. 


Bulletin 10-C and Data sheets with wiring plans 
should be in your files. If you haven’t a copy 
send for it now. 


The HART MANUFACTURING CO. 


Hospitals HARTFORD CONN. 
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PAINE. 





Architects Specify...and 


Contractors Prefer 


THESE SUPERIOR FEATURE 


HANGER and ANCHORING SPEIALTIES .. 





For Making Holes in 


This rotary drill point is 
sensationally fast, quiet 
and long-lived. Makes holes 
clean, exact and free from 
splintered edges. 
saver of material. 


CONCRETE 
STONE 
BRICK 


MARBLE ASLATE 
MOSAIC SQOTile 
GLAZED BRICK SA), 
CAST IRON? iG 

all Similar Maverials 


A great 





Fig. 365 


PAINE Sudden Depth Rotary Drill Point 


Twenty-seven years of leadership in 
our field have placed Paine Products 
in the stocks of practically every 
Jobber of Electrical Merchandise in 
America. Consult the check list of 
Paine Products for the best of their 
kind that money can buy. They 
cost no more. 





Secure Anchorage in Hollow Places 


ann Wing Toggle 
WORKS 






Spring 





LOW PLACE. Any size, 

any style Bolt Head. 

Now sold in the new, 

economical and handy 

package of ten 

ask for the PACK 
TEN. 














PAINE Spring Wing Toggle Bolts 








The Most Efficient of All Hangers for 
Ceiling Boxes and Fixtures 


Approved by Underwrit- 


CExtGRe Bancen? ers’ Lab. Eliminates ex- 
Fig. 400 tra parts. Completely 


rust-proofed. Rugged and strong. Merely at- 
tach ceiling box and fixture to this hanger, first— 
then insert hanger unit wings through as small as 
14%” opening and tighten locknut. It saves time 
and overhead work. 


PAINE Ceiling Box and Fixture Hanger 


For Anchoring in Solid Materials 
Strongest on Pull Test 


Here is the ideal anchorage in con- 
crete, stone, brick, slate, marble, 
glass, mosaic and similar materials. 
PAINE NEW MIX alloy provides 
greater co fety in use. Armour Insti- 
tute figures show 
PAINE to be 
strongest of all 
on pull test or 
holding strength. 





™.S. TYPE 


C1_Do= 


B.N TYPE 
“EAD ANCHORS 


PAINE Lead Expansion Anchors 














Fig. 910 


« Bet € 


@ Ceiling Box & 
Fixture 
Hanger. 


@ Lead or Steel 
Expansion 
Anchors. 


© Sectional 
Switch Boxes. 


®@ Cable, Conduit 
& P 


ipe 
Clamps. 


e Hanger Ring & 
Bolts. 


@ Threaded Rod. 
© BX Staples. 
@ Pipe Straps. 


@ Romex 1 or 2- 
Hole Straps. 








“Air Conditioned" Clamps 


<Air Space 


This air space next 
to the anchoring 
surface retards rust 
and rot in wet 
places of your con- 
duit line. 


<Patented Slot 


Fig. 445 This patented bvlt Fig. 465 
slot permits insertion of the bolt WITH NU, 
ALREADY AFFIXED. All finishes—any size for 
cable, conduit and pipe. 


PAINE Clamps for Conduit, 
Cable and Pipe 





You Can Depend on This One 


The Paine Adjustable Concrete In- 
sert design offers maximum holding 
power. The adjustable feature pro- 
vides a wide working tolerance that 
means time and money saved in in- 
stallation. We believe this to be the 
easiest-to-use and the most efficient 
concrete insert ever developed for 
Fig. Electrical Contractors, for conduit 
300 suspension. 





PAINE Adjustable Concrete Insert 














Exclusive and 
Patented Features 





styles. ‘iam of way for easy insertion 
of cable, sat visible for Anti-Short 
Bushings. Sides quickly snapped together or 
pried apart. 


PAINE 


LOOM 
Sectional Gangable Switch Boxes 





The Handiest Thing in the Work Kit 


[cooc0 00000000000} 


PERFORATED 
HANGER IRON 
Fig. 500 


Supplied in Any Metal, Any 
Finish, Any Gauge, Width 
and Perforation. 


The Electrical Worker finds con- 
stant use for this sensible, time- 











Fig.S00A 


saving dependable item. Extremely adaptable to fit any space re- 
quirement. Precision mad thout burrs or rough edges. Sup- 
plied in strip or coil; j r or steel; Black, galv. or Cad. 
Plate. 5 and 10 foot lengt 


PAINE Perforated Metal Extension Tape 





@ Flat End Lag 
Screws. 


@ Combination 
Adjustable 
Conduit 
Hangers. 

@ Star Drills. 


@ Sudden Depth 
Rotary Drill 
Points. 


e Adjustable 
Concrete In- 
serts. 


e@ Perforated 
Metal Ex- 
tension Tape. 


SEND 
TODAY 
for the 
NEW 
PAINE 





CATALOG 














Branches in: 
Los Angeles, Cal. 
Dalias, Texas 
Atlanta, Ga. 
Norfolk, Va. 
Pittsburgh, Pa. 
Denver, Colo, 

San Francisco, Cal. 
Seattie, Wash. 
Buffalo, N. Y. 


Eastern Office: 


ae 
up uot 


“BUILUERS 


SPECIALTIES 


Factory and Main Office: 


48 Warren Street, New York, N. Y. 


2949 Carroll Ave. 
CHICAGO 
ILLINOIS, U.S.A. 
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FOR NON-METALLIC SURFACE WIRING 


i+ SURFOLETS 


FOR GREATER 


SAFETY e PERMANENCE e ECONOMY 
Modern Surface Wiring Demands Surfolets WA 


SURFOLETS were designed to meet the urgent demand for safer, more permanent and more econom- Pull Chain Lamp Base 
ical surface wiring devices for use with non-metallic wiring. 





SURFOLETS provide the safety and permanence that only rugged everlasting all-porcelain construc- 
tion can give. 


SURFOLETS higher economy lies in the fact that they require 
no clamps, no connectors, no grounding, are quickly and easily 
installed and that one standard interchangeable base suffices 
for the complete line of SURFOLETS surface wiring devices. 


SURFOLETS in Rural wiring where danger of exposure to 
dampness is of vital importance, are meeting with exceptional 
approval and enthusiasm. 


Safety + Permanence+ Economy + Appearance—SURFOLETS 
Therefore, when planning your job or stocking up—specify 
SURFOLETS. 


Write at once for your copy of the SURFOLET fojder for com- 
plete information. 





No. 8400 No. 8450 


PORCELAIN PRODUCTS, INC. Uni-Base Only Blank 
Findlay, Ohio V4 





No. 8410 Single Pole 


Feed Through’ Dead Bead No. 8420 No. 8430 No. 8440 
Three Way No. 8415 Keyless Lamp Base Duplex Convenience Outlet Pendent 








‘ i SAFER WIRING 
Porcelain Outlet Boxes, commonly known at PORCELETS, have set a new standard of safety in non-metallic wiring in installations 
where special hazards exist, especially such as are found in Rural work, farm buildings, and out buildings, farm homes and dairies. 
PORCELETS are also espe- 
cially useful in any damp 
location or where fumes are 
encountered, such as ware- 
houses, packing houses, 
breweries, chemical plants 
and many other industrial 
houses. 

PORCELETS’ boxes and cov- 
ers are furnished in standard 
shapes and sizes with stand- 
ard tapped inserts, standard 
knockouts and spacing to re- 
ceive standard devices. 
Porcelain Outlet Boxes are 
economical because they re- 
quire no grounding and no 
Clamps or Connectors. 


Write for our new catalog No. 
16, featuring our complete line. 


Porcelaia Products, Inc. 
Findlay, Ohio 
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The Quad line of porcelain enameled reflectors is well known for 
its high quality of materiai and workmanship as well as the range 


of equipment offered. 


Representative material listed on this page includes several items 


certified by 
complying with 
Institute. 

The line also includes 
grade. 


standard 


the Electrical Testing Laboratories of New York as 
specifications of 
Such certification is an additional assurance of quality. 
“economy reflectors” 
Prices quoted on application. 


the RLM Standards 


of good commercial 


Sold through Electrical Wholesalers 


Glassteel Diffusers 


RLM Standard Dome 





Safety Type 
Made in two sizes for lamps 
up to 500 watts with opal and 
Trutint (daylight) glass. 


RLM Deep Bowl 





Deep Bowl 


Each of the above styles is made in socket and fitter types and with 
shadeholders for brass, porcelain and W.P. threaded sockets. Socket 
Reflectors are tapped for 4” 
watts, 2% 





oe 


Flat Cone 


Socket Type 
Socket Type for %” or %” pipe. Six 
sizes for lamps up to 1,000 watts. 
Fitter type for lamps up to 200 watts, 
also made with shadeholders attached. 


Other Standard Shapes 








"Shallow Bowl 


or 4%” pipe and made for lamps up to 500 
” Fitter types for lamps up to 


200 watts. 


Q-D Reflectors and Socket Fittings 





Special Dome 


Reflectors shown have Type ‘“V’ 





Type B 


Socket Fitting 
Outlet Box Mounting 


vertical fitting for 4” 


for 


Shallow Bowl 


pipe which 


is interchangeable with type “B” te enter) or Type “H” shown on sign 


reflectors above to right. 


The Special Dome is made in five sizes up 


to 500 watts and the Shallow Bowl in four sizes up to 200 watts. 


Dome Reflector 
For Mercury Vapor 


si 


Porcelain tside, white 
inside, at a ‘the 400 watt high 
intensity mercury vapor lamp. Recom- 
mended for general industrial illumina- 
tion. Its wide distribution character- 
istics combined with the shielding effect 
of the deep skirted reflector and opal 
glass diffusing ring make this a most 
practical unit for comparatively low 
mounting. 








Post Top Reflector 


? 


Designed for the general illumination 
of outdoor locations where a practical 

fixture of good appearance is important. 
The unit consists of a green reelain 
enameled reflector white insi ~. with 
ornamental knob, attached to urn 

shaped cast aluminum socket 
by means of heavy cadmium plated iron 
rods. Three sizes of reflectors accom- 
modate lamps from 200 watts to 1500 
watt capacity. 








Duplex Dome 


RLM Silvered Bowl Diffuser 





The Quad Silvered Bowl Diffuser is made 
in the solid neck socket-reflector construc- 
tion for 300 or 500 watt silvered bowl 
lamp. Reflector is porcelain enameled white 
inside and outside with an inner reflector of 
Alzak aluminum. Socket fitting is cast brass 
with exterior locknut of cast aluminum, 
Regularly furnished tapped at top for ly 
inch conduit or for % inch when specified. 





Made in three sizes for lamps up to 

500 watts with solid neck or threaded 
socket-hood construction. Reflector de- 
livers sufficient light upward to re- 
lieve ceiling contract and when used 
with the bowl enameled lamp glare 
is practically eliminated. Porcelain 
enameled white inside and outside. 


Elliptical 
Angle 
Reflector 







Dust Tight Glass Cover 


— 


Covers are made in plain clear glass, 
daylight blue and heat resisting glass. 


Made in QD socket type for Sizes range from 8” to 20” complete 


lamps up to 1500 watts and with impregnated felt gasket and cad- 
in solid neck construction mium plated ring for clamping to rim 
up to 200 watts. of reflecor. 


Sign Lighting Reflectors 





Round 
Angle 
Rectangular Type H Spade—100 Watt Type H 
Round and Rectangular reflectors have QD interchangeable sockets 
to take lamps up to 500 and 1000 watts respectively. Both Spade and 
Rectangular reflectors provide straight line light cut-off at top of sign. 


Vaporproof Fixtures Heavy Threaded Reflectors 





aT Remevable Reflectors 
A complete line of fixtures with RLM Dome shown includes 
and without reflectors. Made with sizes up to 1000 watts. Also 
dome, angle, shallow bowl and made in shallow bowl, deep 


deep bowl reflectors with outlet bowl and angle shapes up 
box, vertical pendant or horizontal to 
pipe fittings. 


500 watts with threaded 
socket hoods. 


Open Type Floodlights 





This series of larger Quad Flood- 
lights, made for the 750, 1000, 1500 
watt lamps is adapted to all out- 
door lighting where the maximum 
or on walls, wood poles or of diffuse light and wide angle 
cross-arms, light distribution are essential. 

Floodlights have interchangeable auxiliary reflectors for beam con- 
trol, note medium beam projector (left above) and long beam pro- 
jector (right above). Lamp sizes range from 300 watts to 1500 watts. 
Multiple mounting brackets permit arrangements in bunks of two, 
three or more. 


With bracket for Open- 
Wiring—Can be mounted 
on 1%” to 2%” iron pipe, 


QUADRANGLE MANUFACTURING CO. 


30 S. Peoria St. 


Chicago, [linois 
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Type SS-1 Series — Series Street 
Type A — Conventional Distribu- Light Transformer with primary & Type HS — Pyranol Cooled Sub 
tion Transformer. secondary detachable couplings. way Transformer. 


Standard. 


TRANSFORMERS 
for Every Class of Service 


| Ho) aa Miele) eho) (-1(- Me (-t-leteheliless Mme) | 
the design and construction 
used in the manufacture of each 
hg ol-Mee) Mice tet-jlobecel:) mB a-) (2) am Comet 
bulletins listed below. 





Type MC—Dry Type Transformer 
for indoor or outdoor service. 
Manufactured in sizes 1 to 10 KVA. 


Type HV—Test Set for high po- 
tential testing. 


fi 


Type MD—Dry Type Trans 


former for indoor service. Type APS—Test Set for the 
Manufactured in sizes 3 to 


i reredeste)(-1(-MEC-r-titele MMe) MEcthictestede 
50 KVA. : Sele Mot ttec-selM@-leitthesecl-tetm 


me Type A—2090 KVA 


- BOC Power Transformer. 


SIGNALLING TRANS. CURRENT AND POTENTIAL 
FORMERS No. S-100 


gy oe ia TRANSFORMERS No. S-501 
PYRANOL COOLED TRANS- AL TESTING TRANSFORMERS. No. S-60) 
FORMERS No. S-101 ; 


. ; STREET LIGHTING TRANS 
DRY TYPE TRANSFORMERS No. S-201 FORMERS No. §-701 
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BREAKDOWN TEST AT 10 TIMES 


Part of the inspection routine of each Sam 
a motor-insulation breakdown test at 10 
voltage. This and many other exhaustive t 
inherently superior design of Sangamo 
that you won’t have to make a service call 
is yours for keeps when you install a Sa 


SANGAMO 


ELECTRIC ({}}})))) COMPANY 
SPRINGFIELD - ILLINOIS 
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smooth sal 


with 


TRIANGLE 





TRIANGLE RIGID CONDUIT 


HOT DIP GALVANIZED / 


Plus A Baked-On Lacquer Finish! 
TRIANGLE PRODUCTS REWARD BUYERS! 


ALALAA 


TRIANGLE CONDUIT & CABLE COMPANY, INC. Horace Harding and Queens Bivds. 


timhurst, New York City, N. Y. 
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Select «2c Wagner Motor 


and be sure of getting the Right motor for the job 


Wagner motors are built in such a wide range of mechanical and electrical 
types that with few exceptions you can select a motor from the Wagner line 
that exactly meets the requirements of the job. The importance of selecting 
a motor of the correct horsepower is, of course, obvious, and mistakes are 
seldom made in this respect. However, horsepower is only one of many. 
things to consider in choosing a motor for a particular application. The 
selection of the right type of motor is a task that should be delegated to 
the manufacturer, jobber or dealer specializing in motors. Wagner recom- 
mends the consultation of authorities on that subject. 


Table of 7 Electrical Types of Wagner Polyphase Squirrel-Cage Motors 





















































Standard App. 
Type Ratings* Locked-Torque** Full- Typical Applications 
(Single-Speed) t load 
Slip 
RP1 1/10 to 400 hp Varies with the square of the voltage applied to the| 3 to Group or individual drives, in machine shops, on machine 
3 or 2 phase motor terminals: approximately 150% of full- 5% tools, fans and blowers, compressors, centrifugal pumps—on 
25 to 60 cycles load torque at rated voltage; 96% at 80% volt- any application where normal-torque motors are satisfactory. 
110 to 2200 volts age; as low as 38% at 50% rated voltage. 
RP2 | 7% to 200 hp Approximately same as RP1 motors. As these mo- to Same as standard squirrel-cage motors, type RP1. 
3 or 2 phase tors can be started across the line at rated volt-| 5% 
60 cycles age, they can start considerably more load than 
110 to 2200 volts RP1 motors started under reduced voltage. 
RP3 /| 40 to 100 hp Centrifugal pump service does not require heavy| 3 to Centrifugal pumps, agitators, fans and blowers, generator sets, 
3 or 2 phase starting-torque. Therefore these motors have| 5% and other applications requiring low starting-torque. 
60 cycles starting torque of 80% to 100% of full-load 
220 to 2200 volts torque. 
RP4 1% to 30 hp About 200% to 250% of full-load torque. 3 to Crushers, plunger pumps, belt conveyors starting under load, 
3 or 2 phase 5% large air compressors, large refrigerating machinery, mixers, 
60 cycles and other applications requiring high starting-torque. 
110 to 2200 volts 
RP5 40 to 100 hp Varies with the square of the voltage applied to the! 3 to The logical motor to use for applications where the torque pro- 
3 or 2 phase motor terminals: approximately 200% to 250% | 5% duced by RP1 motors is not sufficient. If the starting-torque 
60 cycles of full-load torque at rated voltage; 130% to of Type RPS motors under reduced voltage is too low for 
220 to 2200 volts 160% at 80% voltage; 85% to 106% at 65% any application, Wagner slip-ring or Fynn Weichsel motors 
rated voltage. * should be used. 
RP6 ¥% to 150 hp About 300% to 350% of full-load torque. 7 to Punch presses, shears, bulldozers, metal-drawing operations, 
3 or 2 phase 12% balers, and other machinery equipped with flywheels or hav- 
25 to 60 cycles ing flywheel effect. 
110 to 2200 volts 
RP7 1 to 50 hp Approximately 250% of full-load torque. 15 to Elevators, cranes, hoists, dumbwaiters. 
3 or 2 phase 17% 





25 to 60 cycles 
110 to 550 volts 




















tThese seven types are also available in 2, 3 or 4 speeds. 


*In addition to ratings listed, Wagner builds special-frequency and 
**All percentages given are for 4-pole, 60-cycle motors only. 


special-voltage motors as special apparatus. 






































Standard Mechanical Variations of the Above 7 Electrical Types 
TYPE DESCRIPTION SIZES TYPE DESCRIPTION SIZES 
1/10 to 400 hp 4 to 15 hp 
‘ 2 or 3 phase Totally-Enclosed 2 or 3 phase 
RP Open — Ventilated 25 to 60 cycles TP Not Ventilated 25 to 60 cycles 
110 to 2200 volts 110 to 550 volts 
1%4 to 125 hp 14 to 5 hp 
Totally-Enclosed 2 or 3 phase ‘ 2 or 3 phase 
CP Fan-Cocled 25 to 60 cycles DP Drip-Proof 25 to 60 cycles 
110 to 2200 volts 110 to 550 volts 
3 
pty tn %4 to 50 hp 
HP Explosion-Proof 25 to 60 cycles xP Splash-Proof B ps : Ron 3 
220, 440 or why An pes 
: 110 to 550 volts 
550 volts 
































The above tables cover Wagner polyphase squirrel-cage motors only. In addition, Wagner 


manufactures a complete line of single-phase, direct-current, slip-ring, and synchronous motors. 
No matter what type or size of motor is involved, there’s a Wagner motor ideally suited for the 
job. The complete line of Wagner single-phase and polyphase motors is fully described in 
52-page Bulletin 177 on fractional horsepower single-phase and polyphase motors, 70-page 
Bulletin 182 on integral polyphase motors, and 18-page Bulletin 179 on integral single-phase 


motors—sent free upon request. 





6400 Plymouth Avenue, Saint Louis, Mo., U.S. A. 
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VOLTAGE 
REGULATORS 


...When Specifying 
ELECTRIC CONTROLS 


Both the engineer and contractor will find the Ward 
Leonard data book "ELECTRIC CONTROLS" of great 
value and convenience. It includes a complete line for 
selection and gives complete information as to sizes, 
ratings and prices. The Ward Leonard line of electric 
controls has been developed with the objective of fur- 
nishing standard units to meet special requirements . . . 
hence, perfect application at reasonable price. 


WARD LEONARD 


Electric Control (WL) Devices Since 1892 





WARD LEONARD ELECTRIC COMPANY, 28 South Street, Mount Vernon, N. Y. 
Please send me your data book "ELECTRIC CONTROLS" 





Name 
Firm 
Address 


City ine vob dbeele epee ae eke SOS ae tcl de cccQeee £6 Ube wike is siaas 
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ou Sell Labor and 
Supplies When You 
Sell ... 


1 
WEBSTER ELECTRIC 


REG. U.S. PAT. OFFICE ay 7 
\ 


.. the market is wide open... the de- 
and exists ...and these sales helps 
re available. 


With this assortment 
of sales helps you can develop 
Teletalk business in your community. 


Teletalk is an ideal item for you—the electrical contractor. Every time 
you sell Teletalk inter-communication, you sell wire, conduit, junction 
boxes, and other supplies—plus labor for the installation. And Teletalk 
an be sold practically everywhere. Two station systems for retail stores 
id small business offices can be sold as low as $49.00. Other systems, 
inning into the hundreds of dollars, can be sold to local industrial 
Pants. No other inter-communication system is so flexible, so adaptable, 
olow in price, or so acceptable to the buyer. Teletalk is available in five 
basic models, four speaker-microphone units, and two circuits. Ask your 

aybar salesman to demonstrate it for you, show you how and where 


°%u can sell it with profit, or write direct for literature. 


Licensed by Electrical Research Products, Inc., under U. S. Patents of American 
Telephone and Telegraph Company and Western Electric Company, Incorporated. 


EBSTER ELECTRIC COMPANY, RACINE, WISCONSIN, U. 8S. A. 
port Dept.: 100 Varick Street, New York * Cable Address: “ARLAB,” New York 





SSS... 
ee ae aes ae tae Z 
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es "i 5 


Westi 


ce FLOODLIGHTING 


Because satisfactory floodlighting of outdoor areas demands 
much more than the mere installation of lighting units, speci- 
fications must be carefully written. The provision of efficient 
and adequate illumination of proper direction, with no 
objectionable glare, constitutes an individual problem in 
almost every instance. 


A staff of skilled Westinghouse floodlighting engineers 
is at your service without charge to assist with lighting 
layouts and recommendations. Call on 
these men, and, at the same time, ask 
for details on the complete line of 
Westinghouse floodlights. 


PROTECTIVE LIGHTING ... Night pro- 
tection afforded industry by floodlighting is a 
vital factor in reducing malicious property 
damage, minimizing personal injury and in- 
creasing efficiency of outdoor night work. 
Westinghouse CAK Floodlights are heavy- 
duty lighting units ideal for permanent in- 
stallations and severe service conditions. 


SERVICE STATION LIGHTING .. . West- 
inghouse engineers have designed floodlights 
that set off service station facilities to utmost 
advantage. Westinghouse AVH Floodlights 
are lightweight units that have cast-aluminum 
hinged doors to simplify maintenance and 
servicing. These floodlights are used widely 
with either mercury or incandescent lamps. 


SPORTSFIELD FLOODLIGHTING ... 
“Play after dark’’ is influencing more and more 
schools, municipalities, industries, and pro- 
fessional groups to floodlight for night sports. 
Westinghouse AFA Floodlights, open-type, 
porcelain enameled units with inner aluminum 
reflectors finished by the Alzak process, are 
especially well suited for all types of sports. 


UNDERWATER FLOODLIGHTING ... 
Westinghouse provides a line of underwater 
floodlights for all types of pools and fountains. 
The new Aqualux CS-10 Underwater Flood- 
light is a 500-watt unit that, like all Westing- 
house Aqualux units, is sealed by a special 
thermo-pressure treatment which eliminates 
need for a breather or a drainage tube. 


For complete details, call your local 
Westinghouse distributor; or address 
Westinghouse Electric & Mfg. Co., 
Lighting Division, Edgewater Park, 
Cleveland, Ohio. 


ae 
NGHOUSE Eom 
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is a sate bet—with 


Youngstown “Buckeye” 
Conduit... 


When you have to hunch a pipe to make a fit you 
want pipe that can take it. ere’s the place where 
Youngstown Buckeye Conduit stands back of you. 










That’s mostly a matter of steel -- good quality steel, 
well made. Youngstown is the largest manufacturer 
of conduit in America, manufactures its own steel, 
and is in a position to pick the right grade for con- \ 
duit. Fabricated into Youngstown Buckeye Conduit, 
certain essential qualities you demand are outstand- : 
ing. Buckeye Conduit won't flatten on a radius, no % 


anak) 


as 


$5 
‘4 


worry over pinched cables. It won't fight a hickey, 
there is no back lash and men can make faster time, 
do better work. The specially tough but flexible 
lacquer lets you pull cables without the resistance of 
a cracked lining, and fish wire will not cut its satin 
smooth finish. 


Youngstown Buckeye Conduit lives up to the 
Youngstown reputation. Buy Buckeye for better 
work, faster time, and more profit on the estimate. 


Conduit - Pipe and Tubular Products - Sheets 
Plates - Tin Plate - Bars - Rods - Wire- Nails 
Tie Plates and Spikes 
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SHAWMUT 
FUSES 





Listed by Underwriters’ Laboratories 


dS itwaves we 





SHUR-LAG 


RENEWABLE 
(KNIFE-BLADE TYPE) 


In seventeen different ratings, from 
70 to 600 amperes, for either 250 or 600 


volts. 





SHUR-LAG RENEWABLE FUSES 
IN BOTH THE KNIFE-BLADE AND THE FERRULE TYPE, 
ARE THE SIMPLEST AND STURDIEST TIME-DELAY FUSES 
MADE, AND THE EASIEST AND QUICKEST TO RENEW 





SHUR-LAG 
RENEWABLE 
(FERRULE TYPE) 


In twelve different ratings, from 3 to 60 amperes, for either 250 or 600 volts. 








UICK THERM-A-TRIPS BLAC-LINK 


Reg. U.S. Pat. Off. 
PLUG FUSES (Fuses with thermal cutout) PLUG FUSES 
The original fuse so Provide time-delay. Eliminate guess-work 

marked thata clear am- The simplest, naar in locating a fuse when 
pere rating is always most economical pro- blown. 
readable. Link gives tection for motor cir- 
positive and unfailing cuits. Plainly indicate 
indication whether fuse when blown. 


is intact or blown. 





For full details ask 


She CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 
Fuse makers since 1893 
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NAME IT 
AND _ YOU CAN 


>. HAVE IT 


from 
The Most Varied Line 
of 


INTERVAL TIMERS 
TIME SWITCHES 
FLASHERS 


INTERVAL TIMERS 


INTERVAL TIMERS, or PROCESS 
TIMERS, are furnished in two types. 
One is reset by hand (manually); other 
resets itself automatically. pes 
can be provided for practically any cycle 
of time, fully adjustable from zero to 
maximum riod. SYNCHRONOUS, 
SELF-STARTING MOTORS. 


MANUAL RESET 


Turning Indicating Hand on dial, to 
any point desired, automatically starts 
Timer. When hand reaches ‘‘0’’, Timer 
will perform any function specified, and 
shut itself off. List prices from $18.50 up. 


AUTOMATIC RESET 


Pressing a monetary-contact push-button 
starts Timer in operation. At end of in- 
terval for which it is set, Timer will 
perform the specified action, shut itself 
off, and automatically re-cycle to starting 
position, ready for next operation. Can 
also be furnished for automatically con- 
tinuous action. Interval timed can_ be 
reset at any time as desired, List prices 
range from $30 to $45. 


* 
SIGNAL TIMERS 


or 
PROGRAM TIMERS 


Used extensively for starting and stop- 
ping industrial work; school  !ass 
iw for municipal time signals, etc 

p to six signal periods, permanently 
set at factory with Sunday & Holiday 
Cutout and Manual Control. at a list 
price of only $35. 


TIME SWITCHES 


TRIPLE POLE 
DOUBLE POLE 
SINGLE POLE 


All three types can be furnished with 
ona ranging from 20 TO 200 
AMPERES PER POLE, listing from 
$16.50 up. Ten ampere Time Switches 
from $4.95 up. 

















WRITE TO 


+ 
AUTOMATIC 
ELECTRIC MFG. CO. 


Be: bale 
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WURDACK EQUIPMENT... .. 


is making money right along for Contractors. There's WURDACK 
always the right size and design, no matter what the 
job may be. The complete line includes panelboards, PARELBSARSS 
circuit breaker panels, distribution panelboards, and a complete line of Dead 
— control stage switchboards. Simple design feet ee 
and rugged construction give you finished work that ized sections of moulded 
establishes a sound reputation, and satisfied cus- Bakelite. All switches and 
, ' ’ fuse receptacles are read- 
tomers are the best recommendation. Depend on ily removable from front of 
WURDACK for good results. panel. All Cabinets made 


of Code Gauge Galvan- 
ized Steel. Fronts of full 
finished cold rolled steel, 
rust-proofed with gray lac- 
quered finish. 

















WURDACK REMOTE CONTROL STAGE SWITCHBOARDS 


designed for all types of Theatres, Auditoriums, Fraternal Build- 
ings, and Schools where a modern system of lighting control is 
desired. Outstanding features are simplicity of design, conven- 
ience of arrangement, and ruggedness of construction. Each instal- 
lation is carefully engineered to meet its particular requirements. 
ys 



















When you install 


WURDACK EQUIPMENT 


* THE UTMOST IN CONVENIENCE 


you insure a modern job... * COMPLETE DEPENDABILITY 
* ALL AROUND SATISFACTION 






Wurdack Dead Front 
Feeder or Distribution 
Panelboards 







WURDACK DEADFRONT SWITCHBOARDS 










of the Auto Shift Type are constructed of cold 
rolled steel panels with opening cut for individual 
Auto Shift Switch Units. These units are so con- 
structed that all parts are dead when door is open. 
Fuses are mounted on insulated bases on back of 
steel inclosures, eliminating all heavy parts from 
door. 









are constructed of indi- 
vidual units of moulded 
Bakelite of the pull-out 
type up to 100 ampere 
inclusive. Circuits of 
200 amperes and over 
are equipped with Auto 
Shift Switch Units. All 
units are convertible 
downward. 


















% For results that are always right—for easy installation 
—for dependability in service—WURDACK Equipment 


is the answer. Get details. 


WM. WURDACK ELECTRIC MFG. CO. 


General Office and Factory 


4444 Clayton Avenue St. Louis, Mo. 
SALES OFFICES IN PRINCIPAL CITIES 







Electrical Contracting, April 1939 127 

















MORE EFFICIENT ILLUMINATION 


Plus Greater Decorative Appeal 


FOR COMMERCIAL INSTALLATIONS 








with 


ART METAL 


e 
(LABORATORY TESTED) Fixtu res 


Always mindful of the need for a finer type of commercial 
illumination, Art Metal offers you lighting creations that 
combine the three essentials of good lighting . . . adequate 
illumination, avoidance of glare, and avoidance of too 
great contrast in light and dark spots . . . with simplicity 
of design and smart styling that make interiors more ap- 
pealing. With Art Metal fixtures you can be sure of the 
most efficient light intensity for all the widely divergent 
commercial services, such as found in auditoriums, show- 
rooms, shops, offices, schools, libraries, banks, and clubs. 


































Our Engineering services are available at all 
times ... We can help solve your lighting prob- 
lems . .. E.T.L. curves available on request. 


er 


Here are shown a 
few outstanding 
items that are espe- 
cially efficient and 
appealing in com- 
mercial use. More 
specialized fixtures, 
however, are in- 
cluded in the line. 


... and the PLASTICLITE | 


THE FINEST IN PLASTIC BOWL DESIGN 





















1. Light in weight 
2. Resilient and strong 
3. Reduced breakage . . . non- 
wi shatterable 
ee | 4. Off-white color—the restful 
te tone : ‘ 
i 5. Transmits light without 
bee glare — maximum surface 
e | brightness (500 W) 1.4 can- 
Pee dles per . # inch 
a4 6. Overall ciency (E.T.L. 3 ; 
re oe test) 82.5% with baffle con- —trt} es ‘ So. AOR D> 
ta cealing lamp neck -—* ay ae 
~ 4 7. Low maintenance cost Some indication as to 
—) 8. Wide light distribution the effective light dis- 
>) 9. Extremely high output tribution afforded by 
») 10. Good low cost lighting the PLASTICLITE is 
Dy) 11. Molded to Art on speci- shown opposite. Get 


fications by G.E details! 


BE 


et 









THE ART METAL COMPANY, Cleveland, Ohio 
Please send me free copy of Booklet C-140. 









MT | Di ns cde a bhtutonbetans tends bévadwtbeess banaeneeeeee 
DON oka vc icicd< iccbave sie des (ecccsscagengesctctcankesneeee Ss FS ” 
Paau « « « 
ee. sachs tm eeatnevRAu ese bbebnne ce bee Fbbe.ost hence eeasttaeent this now commercial beck- 
let, C-140, with complete 
epee ifications on the Art 
SE cunt dewccesecesbes eansees DORN on ES he vesce ctcawed EC-4-39 etal line, will help you 


Pts esesesssssesssssssssssses 


SSSSSSRSSSSHS SESS SSS SSS SHES SE RESTS SESE ESSE eee eee eee eee itumination.” — 
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NO MORE 


e CROOKED PLAT ES 


WASTED MOTIONS 
GUESS WORK 
MISPLACED BOXES 


with the 


“CLIPPER” 


OUTLET BOX SUPPORT 
& ELECTRICIAN’S GUIDE 


Here's QUICKER, EASIER and LESS 
COSTLY INSTALLATION.  EX- 
AMINE the advantages of this 
method: 


Eliminates errors in measuring. Saves time, 
makes a neater and better job. 


Boxes are perfectly level and plumb. 
Boxes are flush with finish. 

More rigid than metal supports. 
Does not interfere with wall-board. 
Does not interfere with switch screw. 
Box is securely fastened. 

Will not split or bend. 

Boxes same height from floor. 

More gangs can be added later. 

Box can be removed readily. 


d coupon today for 
Sen full details:— 








s . 
= CLIPPER MANUFACTURING CO. . 
= 42 E. Strand, Kingston, N. Y. . 
= Please send information on the Electrician's 2 
= Guide and CLIPPER outlet box supports. . 
= 
PE on sidan boeauasWiensaneenenedeneae : 
“ 
i INL adie cheninnv ise cetsekoses shasveanbe’ . 
. 
ea TEER Oe 6 oe . 
= 
CHAD... ccccccccccccccccesccsccccvcscveoeecs : 
. s 
RS TTT ee . 
s 
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ECONOMY 


@ EASIER BENDING 
@ EASIER CUTTING 
@ EASIER THREADING 

@ EASIER WIRE PULLING 


——_——— 
— 
come 
— 
— 
a 
a 
nes 
oe 
cee 
Cal 





‘ 


eee 





ee 


me 





QUALITY 


means 








“ELECTRICTUBE” 


Electrical Metallie Tub- 
ng is coated on the out- 
side with a substantial 
amount of zine evenly 
deposited by electro-plat- 
ing process to stand severe 
corrosive conditions. in- 
terior surface is coated 
with an enamel especially 
developed by us, which is 
impervious to acid and 


light wall fittings. 








Srapertone and enna 
to be used with ELEC- 
TRICTUBE ean be fur- 
nished from stock. 





“GALVAKOTE” 


Exterior surface nd 
threads coated with “Sos 
evenly deposited by 

tro - plating process in 
quantity to withstand 
more than four di of 
Preece test in regulation 
copper sulphate solution. 
Interior furnished coated 
with the best quality 
black enamei. 





* 








“ENAMELKOTE” 


Coated inside and out- 
side with high - grade 
black enamel, properly 
baked in modern ovens 
to insure adhesion to 
pipe wall, and sufficient 
flexibility to prevent flak- 
Ing In bending. 





* 








“HOTKOTE” 


Exterior and Interior sur- 
faces evenly coated by the 
hot galvanized process and 
then covered inside and 
outside with a coat of 
transparent enamel. 





x 











“Hotkote” Nipples 
re aoe 


These rigid conduit 
nipples are also ap- 
proved by the Under- 
writers’ Laboratories 

and 0 labeled. All 
threads are protected 
with a special coating 
that Is rust resisting. 











* 
Distributed everywhere by 
leading wholesalers. 


CLAYTON MARK 
& COMPANY 


EVANSTON — ILLINOIS 





MANUFACTURERS FOR MORE 
THAN A THIRD OF A CENTURY. 
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ENGINEERED ILLUMINATION 
FOR THE HOME... 


with 


ART METAL 


(LABORATORY TESTED) F; ixtures 


For home lighting conditions, “There must be enough light 
and it must come from the right direction.” Light 
seeing ... and the easiest way to get it is with Art Metal 
Engineered lighting fixtures! Embodying the essentials 
for good light conditioning, they also provide that touch of 
decoration and finesse to keynote the artistic tempera- 
ment of any interior. 


Art Metal Fixtures are laboratory tested to provide the 
correct light for every type of home service .. . they bring 
out the beauty and color of the room and are styled to 
complement any decorative scheme. Our new booklet, 
“Fashions in Lighting”, describes in detail the “whys” and 
“wherefores” of engineered illumination and how it can 
make a house a home. Send for free copy today. 


Pigs 


The fixtures iilus- 
trated above are typi- 
cal of Art acta 
lighting creations 
which, while embody- 
ing scientific features 
for better seeing, are 
more than utilitarian 

they actually 
add to the charm of 
the home. 


| SEND ME "FASHIONS IN LIGHTING’ 





. 

. 

THE ART METAL COMPANY, Cleveland, Ohio. : 

Please send me free copy of Booklet R-240. : 

H 

Se oN Scene Ss ot eh ceb cea eee Shs nce ke ete ee eh ke baean taler ee anne ° 

. 

. 

a Soc cdccccrctesacsa deer Berbapebecebavebenes sy tecmene : 

FREE 
his booklet will hel 

visualize ae Re ee Ca ec Peay ar ren eee . 

“engineered light condition- : 

ing’ with Art Metal fix- ‘ . 

tures. A copy will be sent GOR sc kc aweceinde vw hckawbee ges NOE da ccbnebadserosceve . 

on request without obligat- 3 

ing you in any way! SSSSSSSSSSS SSS SSSSSS ESHER TESST ESEST TEETER ESSERE eee eee eee 
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ARE A VITAL PART OF YOUR SPECIFICATIONS 


because: 
1 


Most people now look for the convenience of a mod- 
ern telephone or signal system. To make sure they 
get the service they expect .. . specify Couch. 


A good telephone system is more than a necessity 
—it is a distinctive convenience and often a safety 
feature in apartments, homes, offices, factories and 
institutions—but be sure you specify Couch. 


Telephones get a lot of abuse. Be sure the ones you 
use are designed for positive and rugged service— 


specify Couch. 


You must be reasonably assured that repair parts 
and equipment for additions will be available in 
the future—specify Couch who have been tele- 


phone manufacturers since 1894. 






WHICH OF THESE BULLETINS 
DO YOU NEED NOW? 














S. H. COUCH COMPANY, unc. 


NORTH QUINCY, MASS. 


Sales Offices in Principal Cities 





RE-MO-LITE 
CONTROLS 





A New Simple Method 


GOOD FARM JOBS PAY 
BIG DIVIDENDS 


RE-MO-LITE is your best bet to make 
money on those Rural Electrification Pro- 
jects, which are going on all over the 
country. Newly developed and perfected 
to ~_ you simplicity and speed in wiring 
and yet giving tops in profit. 

It is controlled from a single wire service 
and is adaptable for any yardlight. Any 
number of switches can be used on the 
service. The price of the unit in compari- 
son with the old three-way service for 
two-point controls, costs no more, and 
in many cases less. 

Specify RE-MO-LITE for customer satis- 
faction. Customer satisfaction means profit- 
able jobs well done for you. 

DROP A POST CARD TODAY FOR 
FREE BOOKLET, “FACTS ABOUT 
— AND SATISFY YOUR- 


Twentieth 
CENTURY ENGINEERING CO. 
MANKATO, MINNESOTA 

















ONAN ELECTRIC PLANTS 
"GO INTO ACTION" 

When POWER LINE 
SERVICE 
Fails 







350 MORE 
to 50,000 THAN 
WATTS 40 MODELS 





FOR EMERGENCY SERVICE 


Floods, Storms, and other Catastrophes often 
disrupt Electric Service causing untold danger to 
Life and Property in Hospitals, Schools, Theatres 
and other Public Buildings. 

Low Cost Onan Alternating Current Electric Plants 
installed to stand by in case of such Emergencies 
supply Electricity while Power is down and allow 
Business to go on as usual. 


Thousands In Use In All Parts of the World 


Are giving Daily Uninterrupted Service to the 
U. 8. Government, State, City and Village Depart- 
ments, Radio Stations, Private Businesses, Homes 
and Farms. Operate Lights, Radios, Motors, 
all Appliances. 

12-32 and 110 volt, D.C.—i10 or 220 voit A.C. 
Also Combination AC-DC Units. Immediate 
shipment. 

COMPLETE—READY TO RUN 


WRITE FOR DETAILS AND PRICES 


D. W. ONAN & SONS 


785 Royalston Ave. Minneapolis, Minn. 
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Distinctive 
Patenved 
Lighting Equipment I 


WILSON 


The Only COMPLETE Line Of | 


FLEUR-O-LIER | 


Fluorescent 
Wiring Channel ¢ Fixtures | 
Combinational Reflectors 


e Easier to wire * Easier to install 
© New, exclusive positive-locking covers 
PLUS 23 DIFFERENT REFLECTOR 
COMBINATIONS CARRIED IN STOCK | 
FOR IMMEDIATE DELIVERY. CUS- 
TOM-BUILT QUALITY AT QUANTITY 
PRICES. 


SIX SINGLE REFLECTOR UNITS FOUR DOUBLE REFLECTO® 


Pat's Pending 





The Wilson line of fluorescent channel and 
reflectors provides the most economical 
method of installing all types of fluores- 
cent lighting. Includes several sizes and . 
lengths of channel, covers, end plates, 
joints, couplings and accessories for as- 
sembling individual units, or continuous in- 
stallations. Ideal for cove and recessed 
lighting, store and factory lighting, etc. 
Lowest prices. Attractive discounts. 


WILSON 


Fluorescent Industrial Fixtures 


Individual l-lamp, 2-lamp and 3-lamp fix- 
tures complete with reflectors and fittings 
— to install for com- 

al and industrial ap- 
Siisalinen. (Not illustrated). 


Decorative Wall 


Patents and | 


Bracket 
—> 
An unusually distinctive 
wall fixture for stores, 
lobbies, fitting rooms and 
other locations. Chrome 
plate and satin alum- 
bronze, they attract a 
great deal of attention 


and do a fine lighting 
job. Contractor net price, 
$6.72 each wired with 
reactance ready to in- 
stall. Il5w. size. 


Write for further 
information 


WILSON LIGHTING, INC. | 


(Member Fleur-O-Lier Manulocturera) 


415 S. Clinton St. Chicago, iilinols. 







Also mfgrs, of lighting 
res un 
floodlights, show win- 

dow . 
for prices and data. 
Distributed only thru Electrical Wholesalers 
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ELIANCE 
MODEL 


Synchronous 


ELECTRIC TIME SWITCHES 
for real profit 


High capacity—accuracy—economical op- 
eration—easy installation—these are some 
of the reasons that create a demand for 
the Reliance line of Time Switches. The 
very latest design and construction features 
embodied in the manufacture of our time 
switches offer innumerable exclusive feat- 
ures which speak in terms of more and 
profitable jobs. Contractors can wire them 
and forget them. 


@® Approved by Underwriters’ Laboratories 
and guaranteed by us against defective 
material and workmanship. 


“BADGER” TIME SWITCHES 


Synchronous types are regularly fur- 
nished for 60 cycle, 110 volts, regulated al- 
ternating current, but switch may be con- 
nected to a three-wire circuit, switching 
the 250 volt line. 

Two types available in the 8-day hand- 
wound construction for use on direct cur- 
rent. 

The sheet steel case is especially fur- 
nished for installations free from extreme 
dampness and dust. Not gasketed or pad- 
lockable. Combination knockouts for % 
and % inch conduit are furnished on the 
bottom and sides of the case. The cast iron 
case is fully gasketed, weatherproof and 
padlockable. Two holes are drilled in the 
bottom of the case for % inch conduit. 
Size 544 x 10144 x 4% inches deep. 

The 8-day types are powered by a heavy 
clock movement and are independent of 


current, voltage and continuous current sup- 
ply. Both types are enclosed in the cast 
iron cases described above. 


“BADGR” TIME SWITCHES 














All types are s'ngle throw (straight “ on " and “ off "). 
Type Current Poles Capacity Case 
Ml 60 cy. A.C. 1 All types rated} 16 Ga. Stee 
M2 60 oy. A.C. 2 at 50 am-| 16 Ga. Stee 
RM | 60 cy. A.C. 1 peres, 125] Cast Iron 
RM5 | 60 ey. A.C. 2 volts A.C.| Cast Iron 
$1 A.C. or D.C. 1 each pole 30} Cast Iron 
82 A.C. or D.C 2 amperes, 125) Cast Iron 

volts D.C. 
each pole. 

















“RELIANCE MODEL W" 
TIME SWITCHES 


An extremely simple, compact, economical 
and dependable time switch which, with 
only three types, covers practically every 
requirement. 


Heavy silver contacts are rated at 30 am- 
peres per pole at 125 volts. Case is of 18 
gauge steel finished ia black shrivel enamel. 
Combination knockouts for 4% and % inch 
conduit are furnished at back, bottom and 
sides of case. Size 3144 x 7x4 inches deep. 


In addition to the straight ON and OFF 
types, one type is built for the control of 
two circuits, giving six different combina- 
tions of two-circuit contrel by merely set- 
ting the trip hands for the desired sequence 
of operation. 


“RELIANCE MODEL W” TIME SWITCHES 
TYPE W-11—Single pole, Single throw, 


TYPE W-22—Double pole, Single throw, 
TYPE W-33—Double pole, Two circuit. 


Write for complete catalog file 


RELIANCE AUTOMATIC LIGHTING Co. 


1907 MEAD ST. 


RACINE WISC. 
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More Sales Power per watt! 
That's the marvelous achieve. 
ment of Sterling Lite-Flo Re- 
flectors that make merchanis 
and display men open their 
eyes. Write for brochure, 
“More Sales Punch with the 
Same Operating Cost.” 





Ster-Lite Louver-Controlled Di- 
rect Lighting Units are revolu- 


tionizing store illumination. 
Incredible intensity on mer- 
chandise with diffused general 
illumination that’s easy on the 
eyes. Write for brochure of 
installations. 


The Sterling Line in- 
cludes equipment for 
Show Window Lighting. 
Lighting. 
Lighting and General In- 
terior Lighting. Write for 


Store 








catalog. 





To Simplify 
ESTIMATING 
PROBLEMS 


So many factors enter into 
modern sales illumination that 
Standardized Specifications 
are practically useless. 


The type of store, lighting in- 
tensities in adjacent stores, 
height and depth of windows, 
as well as many other factors 
must be considered. 


To help you give your mer- 
chant customers the last word 
in sales lighting efficiency, 
combined with operating econ- 
omy, the Sterling Engineer- 
ing Staff will supply layouts 
for each particular require- 
ment. 


Just send complete data on the 
job for prompt attention. 






Write for 
the 
Sterling 
Catalog 


Flood 


STERLING REFLECTOR CoO. 
1435 West Hubbard Street, CHICAGO 













nail 


Supply the demand for 
Summer Comfort-Cooling 
Systems with the NEW 
COOLVENT ATTIC FAN 


*With these LOW COST units you can 
enter the highly profitable household summer 
comfort-cooling field. Every old or new home 
owner is a definite prospect and you do not 
have to be an air conditioning expert to cash- 
in-on COOLVENT! 


Be first in your city to supply the demand 
for COOLVENT. New illustrated bulletin 
containing detail drawings, installation plans 
and PROFIT producing possibilities NOW 
READY. Write today! 


CERTIFIED FAN RATINGS 
Member Nat’! Ass’n of Fan Mfgrs. 


AUTOVENT FAN & BLOWER CO. 


1815-21 N. Kostner Ave., Chicago, Ill. 








CERTAINLY FITS 
THAT MOTOR! 


@ Having produced the major portion of 
all motor-starting capacitors now in use, 
AEROVOX knows best what type you 
need for any replacement. AEROVOX 
listings, in wall-chart and catalog forms, 
are kept right up to date. You can im- 
mediately select the RIGHT capacitor re- 
placement for ANY standard motor. Ask 
your refrigerator-parts jobber about 


AEROVOX exact duplicate replacements 
—or write us direct. 
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FEDERAL SIGNALS 


include large and small sirens; motor driven, vibra- 
tory, and resonating horns; and electric air whistles; 
for fire alarm and call systems. 


FEDERAL VERTICAL SIRENS 


THE FEDERAL GENERAL ALARM 
SIREN is available in sizes ranging 
from 1 to 7% horsepower. Its mighty 
roar is dependable under all condi- 
tions. Vertical sirens distribute sound 
equally in all directions. Rugged 
weatherproof construction with ample 
overload capac- 
ity assures 
many years of 
trouble - free 
service. 
FEDERAL TYPE A SIREN 


A fractional horsepower siren . 
with extreme tone penetration. No 

gears or vibrating parts, Fully Type A 
weatherproof for indoor or out< feor operation. Any speci- 
fied voltage from 6 to 256. Write for bulletin 57. 


FEDERAL Vibratory Horns 


WEATHERPROOF AND WATERTIGHT 





FEDERAL HIGH POWER 
HORNS have twice the 
volume of ordinary vibra- 
tory horns. Ideal for un- 
usually noisy locations. 
Available in either AC 
or ~~ for 110, 220 or 
250 volts, 


FEDERAL STANDARD 
HORNS provide ample 
sound volume fcr most 
applications in plants, 
yards, and warehouses. 
Available for any speci- 
pa voltage from 6 to 
9 





Federal  vibra- 
tory horns are 
made of non-cor- 
rodible material, 
each type being 
available in three 
styles. Ask for 
Industrial litera- 






FEDERAL ELECTRIC COMPANY, INC. 
8726 So. State St. Chicago, Ill. 


BURNDY ENGINEERING CO 
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-.-- and 


specify... 


There are a thousand uses 
for time switches —you 
know them — from turning 
On-and-Off the lights in 
the village store window to 
handling the contactors 
that do the big jobs. 










Always you can rely 
upon TORK CLOCKS to do their 
jobs accurately and dependably. 
They are ruggedly and simply built 
and into each of them goes the ex- 
perience gained in twenty years of 
time switch manufacture. They are 
easily set. They require a minimum 
of attention. So why not make them 
standard in every specification? 


ak CLO Cfaisned \y 
de\ 1o mium 
patricia viel and cn ey aede $ ) = 


window lights. 





olore? hoc eK selt- 





r bro i 1 
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The Tork Clock Company manufactures 
time switches and timers exclusively. You 
and your customer benefit from this con- 
centration. 


wx FORK 2x.e. 





\ 





New Astronomic 
TORK CLOCKS are 
now following the 
sunlight in street 
lights, signe, 


and 








MOUNT VERNON NEW YORK - 
Agents in Principal Cities 
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MELLO CHIME Leads Again! 


COMPLETE new line of fifteen models includ- 

ing a wide choice of smart styles and color com- 
binations to harmonize and grace any interior 
priced from $1.00 upwards— 


Through our many years of pioneering experience, 
Mello Chime offers the most sensa- 
tional engineering improvement in 
chime history. Now, for the first 
time our entire line excepting the 
motor-driven, four tube type, will 
operate on re doorbell wiring 
ot any standard 8 volt transformer 
through 200 feet of secondary wire 
removing the most serious resistance 
to consumer sales. 


The superior quality of Mello- 
Chimes is universally known and 
through our national advertising 
your customers are specifying “Gen- 
uine Mello-Chimes.” 





© Ask about our new “Builder's Special”. Be prepared 
to demonstrate the Mello-Chime line of quality chimes. 
See your Mello-Chime distributor or write for new 
illustrated brochure. 


MELLO CHIME & SIGNAL CO., INC. 


220 WEST 42ND STREET NEW YORK, N. Y. 











A perfect joint 
in 20 seconds: 


with 
The MARR 
A Perfect Joint Connector 


(CAP MADE OF BSARELITE) 





== 
Write for Free Samples 


Made for standard wire 
sizes and for various com- 
binations of wire sizes. 
Quick, simple, modern. 
Connector caps made of 
insulating B. . A 
screw driver and a twist 
of the fingers and the 
connection is made. Send 
for samples (FREE) and 
prove the savings you'll 
— on your next wiring 
ob. 





Approved by Underwriters 


Tus RATTAN MANOFACTORING Cd. 


552 STATE STREET 
NEW HAVEN, CONN., U. 8. A. 


GENERAL SALES AGENTS HATHEWAY AND CO. 
220 CHURCH STREET NEW YORK, N. Y., U. 8. A. 


















—and make sure they have 


Labeled Cords! 









When you give an order for appliances, make sure 
that the cords will be satisfactory. Make it definite 
that the bracelet label of Underwriters’ Laboratories 
is to appear on every cord. The label gives assurance 


rs proper safety, and your customers will be looking 
or it. 










(§ Electrical 


Alii. 
PUBLIC RELATIONS COMMITTEE ie. “iii = 
Int. Association of Electrical Inspectors rus LABEL “Gq” 


85 John Street New York, N. Y. 
INSP. CORD 

















o§ Cords | 








NOT A FAN! 


But A Real 


AIR RECIRCULATOR 
AND COOLER 


Combined With Indirect Lighting 





These attractive and effective air re- 
circulators take the cool air from the 
floor and distribute it in all directions, 
quietly, and without annoying drafts. 
New ... Basically DIFFERENT, Kisco 
“DEFLECTOS” are offered in several 
sizes and models. 


Direct and Belt Drive Exhausters 


The Kisco line is complete .. . Sold on 
performance and air delivery . . . Not 
size in inches. Here is the PROFIT 
LINE FOR ’39. Cash in on it! 


KISCO CO., INC. 
39th & Chouteau St. Louis, Mo. 
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Saves 30% to 














MODERN ARCHITECTS and 
BUILDERS ARE YOUR BEST 


CUSTOMERS 


They know a factor that 
helps sell homes is the 


SAVUTIME 


WATER HEATER CONTROL 


@ Time has become a mighty impor- 
tant factor in the modern home... 
and it's those devices which make for 
greatest time and step saving which 
have greatest appeal to the housewife. 


SAVUTIME lights the heater instantly 
at the touch of a button in bathroom 
kitchen or basement. 
automatically should the user forget. 
50% in gas bills. 
stallation is extremely simple, and 
means extra profit for the contractor. 


Write for attractive 
sales proposition. . 


today. 


SAVUTIME 
DEVICES, Inc. 


88 Manhattan 
Rochester, N. 


It is turned o 
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onds. 


saler. 


MARTIN 


VISE STAND 


AND 


* it's portable 
% sets up in Y2 minute 


% saves time on cutting 
and threading conduit 


% stands without hitching 


A genuine time saver — 
threads or cuts conduit up 
to 2!/2”—bending capacity 
¥,”—carry it right to the job 
—folds campactly in 30 sec- 
Let us send you more 
details or see your whole- 
Also made in a large 
size for handling conduit up 
to 41/2”. 


oe 
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PPP PPA ADP AB eel eed 








H. P. MARTIN & SONS 


800 W. 12th St. 


OWENSBORO, KENTUCKY 
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The use of Ideal “Wire-Nuts” is 
standard practice with thousands of 
electrical contractors and architects. 
They specify Ideal Wire Connec- 
tors because they are the “Modern 
Way” to make better wire connec- 
tions. 


Joints made with Ideal “Wire- 
Nuts” cost less than solder and 
tape joints. 


Stronger Mechanically — 
Better Electrically 


Easy to carry, easy to use. Today, bulky 
wiring outfits—solder, tape and blow- 
torch—are obsolete—a _ pocketful of 
Ideal ““Wire-Nuts” is all the electrician 
needs. 


Solder Soldering Iron 

Friction Tape Solder Cups 

a Tape Smoked Ceilings 

Twisting wee cod Aten my 
night bate Shorts 


Fire Hazards 
Easy Application —Strip wires, twist 
the “Wire-Nut” on and it’s done! As 
easy as turning a nut on a bolt. No 
tools necessary. 


Better Joints —Ideal “Wire-Nuts” pro- 
vide wire connections almost three 
times as strong as the best soldered con- 
nection. Increased electrical contluc- 
tivity, too! 

Safety —Joint Insulation will not fail. 
Molded bakelite ““Wire-Nut” protects 
workman from shock. No danger of 
exposed joint wires—solid bakelite in 
place of frayed friction tape! 


Quick Approval by Inspector —More 
uniform joints, stronger, easier to test. 


Fully Approved —Listed by Under- 
writers’ Laboratories, Inc. 


Millions in Use! 


IDEAL COMMUTATOR 
DRESSER COMPANY 


1041 Park Avenue Sycamore, Illinois 



















































































TO GET 


ey 
SHATTER — PROOF 





HACKSAW BLADES 
ee, 


MILFORD 2-4 REZISTORS 


At last—fewer blades per job, 
more jobs per blade—with the 
MILFORD FLEXIBLE REZISTOR, 
that cuts through metals at a 
speed which burns out ordi- 
nary blades, that gives 8 to 10 
times more service regularly, 
that stands up under the hard- 
est kind of use—even abuse. 
Made of special high speed 


alloys, this sensational new 
blade, with hard teeth but soft 
back, assures truly phenom- 
enal economy. And, though 
you saw faster than ever be- 
fore, you won't—you can’t— 
shatter a MILFORD FLEXIBLE 
REZISTOR — the safety blade 
with those ever-useful Easy- 
Starting Teeth. 


THE HENRY G. THOMPSON & SON CO. 


CHAPEL & MILL STREETS 


NEW HAVEN, CONN. 








SHERMAN 


SET SCREW 
CONNECTORS 





rs 7 ss a 4 


A COMPLETE LINE 






%& Made in 14 sizes for stranded 
or solid wire. Dimensions and pro- 
portions held to accurate size. 
Made of solid brass by the well- 
known Sherman Precision Method. 


Each size plainly marked for easy 
stock keeping and reordering. 


Send for Bulletin No. 8 
H. B. SHERMAN MFG. CO. 


Battle Creek, Mich. 















































If you would be sure... 





12180 L. S. B.* 





to protect the eyes of the 
young and the sick, specify 
that the globes used for light- 
ing schools and hospitals be 
made of the new L. S. B. 
Low Surface Brightness glass. 
This beautiful dense white 
glass illuminates with a 
caressing softness that cannot 
fail to benefit. The surface 
brightness does not exceed 


1.3 candle power per square inch, while globe efficiency of 
77% assures light in ample quantity. 


To get the protection of a globe of L. S. B. quality and 
performance, specify, “A blown globe of single layer glass 
thruout, the lower portion of which shall be dense white 


(without enameling or applied color); the upper 
almost clear glass with sufficient translucence to 
Globe brightness shall not exceed 2 
uare inch at any point below the horizontal; 
% of the light shall be reflected upward, with globe 


measure of diffusion. 
candle power per 
over 80 
efficiency not less than 75%.” 


ortion 
ord a 


Write for folders describing this glass in more detail and 
ask for a fragment of L. S. B. glass, cut from a globe. 


GLEASON-TIEBOUT GLASS COMPANY 


99 Commercial Street 


*Mfr. 






Licensed Under U. 8. Pat. 1778305 


Brooklyn, New York 











HERWIG 


0) G8 HDL e1e)t: 
LIGHTING FIXTURES 


A FIXTURE FOR EVERY 
OUTDOOR PURPOSE 
CATALOGUE NO. 40 
with NEW SUPPLEMENT 
and REVISED PRICE LIST 


200 illustrations 


rai 
Herwig Company 


753-59 Sedgwick Street 
i 
( i‘ Ilhir bin S.A 
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SPECIFY 
RITTENHOUSE 


CHIMES 
Choice Of Home Building Experts 


- Beautiful Tone... Smart Styles 
- Nationally Advertised 
- Complete Line... Popular Prices 


Rittenhouse Chimes were selected by 
nationally known home building experts for 
exclusive installation in House Beau- 
tiful’s Bride’s House in New York—in the 
P.E.D.A.C. “House of Homes” in Rocke- 
feller Center, N. Y.—in ‘“‘Homewood— 
the All-Gas- Good Housekeeping House’”’ 
at the N. Y. World's Fair. Also the ‘‘Model 
Home of America’’, Board Walk, Atlantic 
City, N. J. 

Rittenhouse Chimes have superb tone, 
smart styling, rugged construction, a wide 
variety of models and finishes suitable for 
any type home, apartment, office, etc. 
List prices range from $1.00 to $50.00 
including tubular and bar chime models. 

Rittenhouse is the name the public 
knows. Extensive national advertising in 
magazines has built up public acceptance. 
Hundreds of thousands of Rittenhouse 
Chimes are in daily use. Every Ritten- 
house Chime is guaranteed to give satis- 
faction. 

Specify Rittenhouse Chimes when mak- 
ing up specifications. Also specify Ritten- 
house Door-Bell and Signalling Trans- 
formers for small transformer use. 


*%Get the facts. Write for catalog describing 
complete line of door chimes and transformers 
Or call your wholesaler today. 


THE A. E. RITTENHOUSE CoO., Inc. 
Dept. 359 Honeoye Falls, N. Y. 
















































































NISA Progress 
Suggests More Needs 


NISA meets this month in St. 
Louis for the annual convention of 
the motor shop men. NISA is moving 
forward—more members, more ac- 
tivity, a broader view—as witnessed 
by their program. Not the least in- 
teresting feature is evidence of more 
attention to management and selling. 

The technique of motor repair is 
well developed. NISA members know 
what to do when a sick machine 
comes in. The big question is where 
is there profitable business ? 
How can the motor shop best serve 
the plant staff of the big factory? How 
can the earnings be increased? And 
that side of this business has been 
neglected too long. 


more 


Is Rural Inspection 


Enough? 
REA projects have _ generally 
adopted rigorous inspection regula- 


tions. In most areas the inspectors 
are well trained men. Yet, there is 
little or no control over who installs 
the wiring. In many instances farm- 
ers do their own. A large proportion 
of the work is going to comparatively 
inexperienced men who have set them- 
selves up as electrical contractors. 
Some of these men are quite capable. 
Some are not. 

In one state that requires contractor 
licensing, a typical examination passed 
only 14 out of 187 applicants. These 
men considered themselves electricians 
but were found incompetent. Yet men 
of similar caliber, unable to pass a 
rudimentary examination, are doing 
farm wiring in states unprotected by 
licenses. 

Rigorous inspection will eliminate 
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Earl Whitehorne, Editor 


the worst mis-fit. But a good many 
headaches could be avoided by taking 
some measure of the wireman’s ability 
before he is turned loose to wire farms. 
Even though most of our cities have 
high grade inspection facilities, many 
of them have found it necessary to 
exercise some control over who shall 
do the wiring. How much more is it 
necessary on the farm, where fire pro- 
tection is not at hand. 


Watch the 
Women's Magazines 


Women’s magazines have become 
thoroughly interested in the subject of 
more adequate wiring. They are run- 
ning articles about it—pointing out to 
the readers their need for plenty of 
outlets and plenty of capacity. Thanks 
to the work of the National A/W Bu- 
reau the subject is now receiving ac- 
tive discussion by those many publica- 
tions for the home. 

The importance of all this to the 
electrical contractor can hardly be ex- 
aggerated. For it is only public inter- 
est and demand that will arouse the 
speculative builder and the architect 
to action. Then adequate wiring will 
become standard. 


Value in 
Trade Shows 


As spring comes, we see another 
series of electrical trade shows put on 
in larger trade centers by manu- 
facturers and distributors of electrical 
products. To some, these exhibits 
mean a trip to “the city” to meet 
friends and competitors in a holiday 
spirit. Many electrical men stayed 
home, too busy or not interested in 
this sort of thing. 









But to an important number of con- 
tractors and plant electrical men, the 
electrical trade show provides very 
practical help. Here are the latest 
products displayed and explained by 
factory experts, who show how to sell 
better jobs, to make better installa- 
tions. 

We like to feel that the exhibitors 
were well repaid for putting on these 
valuable shows. But more important 
is the broader use of the suggestions 
that come out of them. 


Keep Off Thin Ice 


In these days of modernization the 
salvage market produces plenty of 
headaches. It brings up the old ques- 
tion of what is junk and what is safe, 
re-usable electrical material. Owners, 
and some contractors, sometimes lose 
sight of safety in the interest of an 
initial saving in cost. 

It is one thing to re-install reason- 
ably new safety switches, panelboards 
or even wire that is taken trom a re- 
vamped job. But too often, inspectors 
are being asked to approve installa- 
tions in which salvage items of ques- 
tionable fitness are used. It puts the 
inspector on thin ice. 

Some of the larger cities have regu- 
lar dealers in salvaged electrical mate- 
rials. Do they know or care how old, 
or how badly abused their items may 
be? Since labels are usually missing, 
the inspector can only draw on his 
knowledge. But quality-minded con- 
tractors can help by giving their sup- 
port to the inspector who faces this 
issue with firmness. 


Hobby Wiring 


What with the more abundant life, 
the average solid citizen is spending 
more time in his cellar than he has 
since prohibition days. He has a 
hobby. 

A gum-shoe survey of suburban 
basements would uncover miniature 
railroads, complete machine shops, 
amateur radio stations, photographic 
dark rooms and hundreds of similar 
evidences of good hobbies. Yet 90 per 
cent of the wiring to aid and abet such 
goings-on is unsullied by the elec- 
trician’s thumb print. Haywire is the 
almost universal rule. 

Hobbies iu these days take plenty 
of juice and there is probably no 
easier lever for parting a man from 
his folding money. Sell him an extra 
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appliance circuit for the kitchen and 
he will be pleased. But sell him a 
heavy duty plug in the living room, 
where he can connect a pair of number 
two photo floods, without blowing the 
main fuses, and he will love you like 
a brother. 


Decentralization 
Poses a Problem 


The movement of industrial plants 
out of large population centers and 
into smaller cities and towns is giving 
motor shop operators some tough 
problems. Pick-up, delivery, and 
emergency service on a_ reasonable 
price scale is not so simple when the 
customer is 50 miles away. 

At the same time, there is a greater 
market for stand-by and emergency 
replacement motors. Furthermore, the 
plant located a long distance from 
service facilities is a natural prospect 
for a routine instrument check-up that 
will catch trouble before it happens. 


Fluorescent Plums 


Estimators must have good light 
for doing long stretches over blue 
prints with rotometer and tally me- 
ters. So quite a few larger contractors 
are putting daylight fluorescent 
troughs overhead. Results have al- 
ready proven that this cool and effi- 
cient light source gives a big lift from 
the tedious job of finding electrical 
symbols on mechanical drawings. 

Note also that here this lighting has 
been put to work for the contractor’s 
own benefit, and he is better able to 
sell the same equipment with confi- 
dence to the waiting market. These 
are plums in this fluorescent pudding 
and contractors might as well learn 
how to pull them out—for themselves 
and for their customers. 


Guess Losses 
Are No Joke 


A stock gag in the electrical con- 
tracting industry is about the con- 
tractor who’ thumbs frantically 
through his estimate sheets every time 
he gets a job, to find what he left out. 
But, it is not so funny. It is discourag- 
ing to see a job to which you have 
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devoted your skill and knowledge, go 
at a price so far out of reason that 
you might just as well have taken the 
time fishing. 

But wherever contractors have the 
good sense to meet together and hold 
post mortems over estimates, it is 
found that the out-of-line bidder has 
made either a serious mistake in take- 
off, applied faulty short-cut  esti- 
mating methods or guessed at the 
labor cost of unfamiliar operations. If 
the short-cut experts and guessers 
would figure high, everyone would be 
happy. But it doesn’t work out that 
way. They invariably guess low. The 
remedy is a wide distribution of accu- 
rate labor units and estimating in- 
formation throughout the industry, 
backed by freely publicized labor cost 
data from actual job experience. 





Back Talk 


Are We Ashamed! 


To the Editor—Unfortunately an error 
was made in illustrating Ward Harrison's 
article on Power Factor, in the February 
issue of Hlectrical Contracting. This il- 
lustration should have shown the same 
rope carrying the 60-lb. load of potatoes 
and also the weight of the dumb waiter. 
The balancing 40 lb. iron weight would 
therefore, be attached to the same rope 
the man pulls as in our picture. This 
added constant load of 40 Ibs., makes a 
total strain of 100 lbs. on a single rope. 
So when the rope is under a strain of 100 
Ibs. with a useful load of only 60 lbs., Mr. 
Harrison indicates that this is analogous 
to an electric circuit having a 60 percent 
ower factor. The 40 and 60-lb. pulls must 





be added together and the rope must be 
“larger and stron 
necessary if you 


r than would have been 
ad no dumb waiter.” 





I believe this corrected illustration with 
a statement exonerating Mr. Harrison will 
eliminate any further embarrassing criti- 
cisms from readers of the magazine. 
Walter Sturrock, 

General Electric Company, 
Nela Park. 


We fall back on a story. A colored gen- 
tleman was standing on the scaffold and 
the sheriff said— 

“Jim, have you got anything you want to 
tell us, before you die?” 

“Well, Bose,” he said, “I ain’t got much 
to say I guess, ’cept this suttinly is going 
to be a lesson to me!” 

Our humble apologies have already gone 
to Ward Harrison. Of course, we blamed it 
on the artist. The picture should have 
been like this one. 


But There You Are! 


To the Editor—When my copy of your 
paper for February arrived, I dropped every- 
thing to glance through it. I came to the 
article entitled “Explaining Power Factor. 
I believe the fluorescent lamp is the most 
remarkable development in_ illumination 
since Tom Edison, and the men responsible 
deserve more than the wet blanket thrown 
on them by Mr. Harrison. The bogey man 
“Power Factor” should not be allowed to 
enter the picture at this time. 

Power Factor is the foam on a glass of 
beer. You pay for it but it doesn’t do a 
bit of good. Just think what will happen 
when men find out that their beer might be 
40 percent foam? Why the consequences 
are positively alarming. 

Please do not smear the pages of such a 
fine publication as “Hlectrical Contracting” 
with stuff so detrimental to the efforts of 
the men who have discovered and developed 
fluorescent lighting. Instead let’s give them 
our heartfelt thanks and encourage them to 


zo on. 
John F. Mahoney, 
Medford, Mass. 


Frankly, Mr. Mahoney, we don’t see just 
why you are upset over Ward Harrison’s 
article. The fluorescent lamp is going to do 
big things for us, both in industrial and in 
decorative lighting. But there is no use 
closing your eves to the fact that it has a 
60 percent power factor and where it is used 
in any quantity the additional 40 percent 
must be taken care of. It is juat like a 
dog having fleas. It’s too bad but there they 
are. 

The part that bothers us is that you seem 
to feel that low power factor detracts from 
the value of fluorescent lamps and is going 
to hurt their sale. We don’t believe it will. 
It is also unfortunate that the fluorescent 
lamp requires an augiliary ballast, but it 
doca and there you are again. And by the 
way, Ward Harrison himself helped develop 
this new lamp. 


“What Comes of It?" 


To the Editor—The editorial “Why be 
Afraid” is very good in what it says but 
what becomes of it; absolutely nothing. 1 
have often pointed out hazardous wiring 
which should be corrected, but the answer 
is invariably, “It has been working that 
way without any breakdown so why change 
3” 

We contractors have to compete with the 
rankest kind of amateur work from school 
boys and furnace men. When we solicit 
business, we are told that the janitor or 
some other employee is quite handy and 
does the necessary repairs. We are hoping 
to correct this by licensing in Pennsylvania, 
if it ever goes through. 

Louis Stern, 
Philadelphia. 


The whole purpose of the editorial was to 
point out that something can be done about 
it. Something can be done about it in your 
town. At the present moment there may be 
opposition to any organized effort to arouse 
people on the subject of danger sapota in 
their wiring. But it is sufficiently important 
to be taken up by the contractors association 
and the electrical association in every city, 
to the end that re-inspection may be 
speeded. 
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PUTTING STARTERS 
ON THE SPOT 


Fine structures usually require equally 
neat workmanship in the mechanical 
rooms. In the Edison Institute of Tech- 
nology in Dearborn, Mich., the tiled 
walls and floors made careful spotting of 
stub-ups necessary. Here the McCleary- 
Harmon Company of Detroit had to 
set starters beside motor drives without 
marring neat tile floors. It was done 
by bolting channel iron supporting 
members to the bases of pumps and 
compressors. Thus the only openings in 
the tile are those needed for stubbed-up 
conduits. 





TILE SAVER—Starters 


mounted | 
iron supports, which bolt to machine 
bases, saved marring tile floor. 


on 


FOUR-CLEAT 
CABLE RACK 


Distribution cables supplying various 
exhibit buildings of the Golden Gate In- 
ternational Exposition at San Francisco 
required supports which would provide 
maximum safety at reasonable cost. 
These cables ranged in size from 1/0 to 
4/0, and were run open on the trusses 
under the floors of various structures. 
Special racks were designed to hold 
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EASY TAKEUP—Assembly of split 
cleats on steel straps for 4-wire feeders 
at San Francisco Exposition. 


four two-piece porcelain cleats required 
for 4-wire feeders. The lower halves 
of the cleats were fastened to a light 
steel channel base. This channel was 
made with ends extended for bolting 
it securely to trusses. Three through- 
bolts in the base member were made 
long enough to extend through holes in 
a flat-iron strap to which the upper 
halves of the porcelain cleats were se- 
cured. Cables are placed in the grooved 
cleats and made secure by tightening 
nuts on the through-bolts. 


SUSPENDED LIGHTING 
EASILY RESPACED 


For ease in random spotting and sub- 
sequent respacing, steel messenger 
cables were used for suspension of mer- 
cury vapor lighting units and ballasts in 





MESSENGER SUSPENSION — makes 
H.L.M.V. lighting installation easy to 
Space and re-arrange. 









one of the new buildings in the River- 
dale plant of Acme Steel Company, Chi- 
cago, Illinois. 

The messenger is a standard % inch, 
seven-strand galvanized steel cable, held 
in tension at the end walls of the build- 
ing and resting on the bottom chords 
of the roof trusses. The 4-in. conduit 
drops for 400 watt high pressure mer- 
cury lamps were hung at required dis- 
tances along the messenger. About a 
foot along on the cable from the light- 
ing unit is hung the ballast transformer 
for the lamp. Pairs of rubber covered 
wires were run parallel to the messenger 
and about a foot away. The conductor 
pair is carried in a single lead under 
tension, with porcelain split sleeve sup- 
ports on the truss chords and with strain 
insulators in the lead for isolating cir- 
cuits. Since the horizontal circuit con- 
ductors are run open, the lighting units 
may readily be changed to closer or 
longer spacing, and easily energized, as 
lighting requirements may dictate. 


WIRING TO AVOID 
FIXTURE HEAT 


In terminating rubber covered circuit 
conductors at built-in. lighting fixtures, 
there is danger of injury to the insula- 
tion because of radiated lamp heat. 
H. H. Mandly of Hartford avoided this 
trouble during the installation of 3,000 
flush fixtures in a local department store 
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HEAT BARRIER — Welded-on junc- 
tion box stops rubber covered wire out- 
side the heat zone of built-in fixtures. 


and also simplified wiring and conduit 
connections. 

The steel cabinets were provided with 
welded-on 4 in. square outlet boxes cov- 
ering access openings on the ends or 
sidewalls. Rubber covered circuit wires 
were spliced in these junction boxes, 
outside the fixture cabinet, to fixture tap 
conductors having heat resistant insula- 
tion. The tap wires were taken to the 
fixture sockets through holes drilled in 
asbestos covers which were placed over 
the access openings inside the fixture 
cabinet. Thus the rubber insulation was 
isolated from fixture heat. 

The built-in fixtures ranged from one- 
gang to 3-gang units for general, “ac- 
cent” and night lighting. 
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Wiis 8 =30.: The March to 
el este the Cellar 1S Ended 


NO MORE STUMBLING NO MORE WONDERING 
DOWNSTAIRS! WHAT TO DO! 


—thanks 
to the Low Cost 


CUTLER-HAMMER 


MULTI-BREAKER 


The Cutler-Hammer Multi-Breaker ends for all time the 
nuisance of blown fuses. This newest electrical marvel is 
merely a trim, strikingly modern panel (as shown at the 
right) which is located on any convenient hall or kitchen 
wall. When an overload or short circuit occurs anywhere 
in the house, one of the little levers on this panel snaps 
into the “OFF” position. And you simply reset this lever 
to restore service. Could anything be more simple? Noth- 
ing to hunt. Nothing to replace. No live parts exposed. 
And the first cost is the only cost. 

One might easily think that anything so modern and so 
useful must be expensive. Banish the thought! A Cutler- 
Hammer Multi-Breaker adds less than $5.00 to the entire 
cost of any average new home. And in old homes, even 
when some rewiring must be done, its cost is surprisingly 
low. Ask your architect, contractor or electric company 
for an estimate. Put an end to the fuse nuisance now. 
CUTLER-HAMMER, Inc., Pioneer Electrical Manufac- 
turers, 1306 St. Paul Avenue, Milwaukee, Wisconsin. 














1. SAVE ON INSTALLATION — Having 
all the control required for a motor in a single 
case, wired ready to install, the installation 
crew simply mounts the CR7008 and connects 


the motor, push button, and power supply. 


2. INCREASED SAFETY — Operators are 
protected from contact with live parts in the 
CR7008 because (1) the cover cannot be 
opened unless the manual switch is OPEN 
and power removed; (2) the manual switch 
cannot be closed to apply power as long as 
the cover remains open. 


3. ATTRACTIVE APPEARANCE — The 
CR7008 enables you to have better looking 
installations. This single attractive case, re- 
placing two or more separate controls with 
interconnecting wiring, makes possible wiring 
jobs that are neater in appearance, 





CR7008 combination switch with manual discon- 
nect switch, fuses, and magnetic motor starter 


r. you’ve never used CR7008 combina- 
tion switches, your first trial will make 


you wonder why you haven’t. They embody the same high- 
quality mechanism that is employed in the popular CR7006 
magnetic switch—including isothermic overload relays. But, 
in addition, they include a manual disconnect switch, and 
fuses (or manual circuit breaker if desired). You’ll need these 
for a motor, anyway. This CR7008 provides them all in an 


attractive, ready-to-install combination. 





GENERAL % ELECTRIC 





A COAL MINE 
BREAKDOWN 


One of the tough jobs brought into 
the Penn Electrical Engineering Com- 
pany’s shop in Scranton, Pa., was an 
armature from a 300-kw. rotary con- 
verter. This is a six-phase a.c. to 275 


TROUBLE SPOT shows effect of arc- 
ing and burning carbon dust at 432-bar 
commutator. 


CONVERTER BREAKDOWN — A 
300-kw., a.¢.-d.c. converter caught fire 
from loose commutator connections. 


volt d.c. machine used in one of the 
coal mines. Loose connections had ap- 
parently developed, where the armature 
windings were connected to the risers 
of the 432-bar commutator. The re- 
sultant arcing is thought to have set 
fire to carbon dust in the hollow spaces 
inside the commutator shell. As a result 
of this arcing and local fire, the 14 in. 
wide sheet copper risers were burned 
off, and the red rope paper and canvas 
beneath a span of coils destroyed. 
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To remedy this breakdown, about half 
the coils were being unsoldered. Re- 
pairs called for new layer insulation 
of fish paper and varnished cambric and 
new coil insulation in the burnt area. 
Some of the arced-off copper risers from 
the commutator bars were also replaced. 


ADJUSTABLE BRACKET FOR 
SMALL STATORS 


Winders of small stators work in 
comfortable positions at the Jackson- 
ville (Florida) Armature Works. It 
was done with a 2-in. pipe stanchion 
and an adjustable bracket or rest for the 
stator, that permits the winder to place 
his work at the height best suited to his 
stature and style of inserting coils. 

Small tools, insulation and wedges are 
accommodated upon a sheet metal tray 
clamped to the stanchion directly below 
the stator bracket. Two shaded lights 
are provided above the work to direct 
light toward opposite sides of the stator 
shell. 

The assembly of this outfit required 
pipe, floor and wall flanges, sheet metal 
for the tray, a pair of connecting rods 
from an automobile engine and minor 
fittings. 


WINDER CONVENIENCE — Small 
stators rest on adjustable brackets for 
worker's convenience. 


SHOWING HOW TO 
LIGHT THE STOCKROOM 


When customers stop at the supplies 
counter of the Sterns Electric Equip- 
ment Company in Buffalo, N. Y., they 
see a practical demonstration of mod- 
ern stockroom aisle lighting in routine 
use. With plant and building em- 


SILENT SALESMEN — Supply bins 
have modern aisle lights that suggest 
practical needs to drop-in trade. 


ployees coming in throughout the day, 
this lighting creates attention and leads 
to inquiries among those who need 
similar improvement in their own prem- 
ises. The three 100-watt Goodrich 
units are installed on 9-ft. centers, sus- 
pended from 4-in. conduit stems. 


CUTTING DOWN 
SHOP SPACE 


By placing testing 
motor-generator set and frequency 
changer atop its oven, and the test 
panels on the sidewall, the Quality Elec- 
tric Company, Ltd., of Los Angeles, 
saved considerable shop space. Since 
the oven is well insulated the testing 
apparatus is not subjected to objection- 
able heat. 


transformers, 


OVEN BALCONY — Testing — 
ment parked on the oven roof and side- 
wall saves shop space. 
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HIGH LEVEL 
TENNIS LIGHTING 


J. E. Hammond of the San Joaquin 
Light and Power Company recently de- 
signed a lighting installation for a group 
of tennis courts on the public play- 
grounds at Fresno, California. It is 
somewhat out of the ordinary in con- 
struction features. The location of the 








NIGHT TENNIS—New installation in 
Fresno provides high level illumination 
with few poles. 


lights is accomplished without the usual 
forest of poles. Illumination behind the 
back base lines is provided by lighting 
units mounted at the ends of each court, 
tilted 20 degrees from the vertical so 
that the light is cut off at the net line. 

Twenty-five footcandles is provided 
when a single court is in use and 30 
footcandles on the inside courts when 
the four courts are illuminated. Benja- 
min Play-Area floodlights are employed, 
equipped with 1500-watt lamps and ar- 
ranged 8 per court. Separate control 
of each court is had by using a coin 
switch and contactor. All wiring is 
underground. A three-phase four-wire 
system is used, with cable of the tel- 
lurium compound type. 
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Provision has also been made in the 
main feeder for lighting the four ad- 
joining courts. The end poles are 
equipped with an extra support for at- 
taching the end light when the adjacent 
courts are lighted. 


WAYS TO LIGHT GLASS BLOCKS 


Glass block installations can be di- 
vided into two classes—those in which 
no background is desired and those hav- 
ing a background. General lighting for 
either type can be provided by conceal- 
ing polished concentrating reflectors at 
the top, bottom or sides of the block 
design, directing the beams onto the 
blocks. Color patterns can be produced, 
either by alternating colors in the re- 
flectors or providing varying colors 
upon the different sides. Individual re- 
flectors may be used or a parabolic cylin- 
drical trough reflector, which throws a 
fan-shaped beam of light. 

Another method for both open and 
closed panels is to place reflectors in 
back of the blocks so as to project the 
light directly to the blocks. When the 
bulk of the blocks is exposed the reflect- 
ors conceal the view of the lamps and 
appear as silhouette spots. If large re- 





flectors are used, they should be placed 
back from the blocks a considerable dis- 
tance, depending upon the space to be 
covered. But in general the units should 
be spaced no farther apart than the dis- 
tance of the lamp filament from the 
glass. Small reflectors, such as the 
Climax type, can be arranged so that 
one or two are used for each block. 
They can also be used for color accents 
with light tinted general lighting from 
the edges or from behind the blocks. 

In places where backgrounds have not 
been provided, draped materials have 
often been used, thereby producing much 
the same effect as provided by a back- 
ground. Venetian blinds have also been 
hung behind blocks to provide back- 
grounds, 

Blocks can be lighted individually in a 
variety of ways. In general, clear lamps 
with color hoods are preferable to 
sprayed lamps due to their greater color 
efficiency. They may be used, one per 
block, in the center or at a corner. Two 
per block, in contrasting colors, lend in- 
terest to the display. 

Other combinations are made by using 
lumiline lamps with accents of A-bulb 
lamps or reflectors. By placing a row 
of lumiline lamps along one edge of a 
row of blocks, then adding a single con- 
centrated source at one of the opposite 
corners, an attractive lighting result may 
be obtained. Lumiline lamps along two 
edges at right angles to each other and 
accented by single concentrated sources, 
provide a more elaborate effect. For 
example, yellow might be used at one 
edge and surprise pink at the other, 
with natural colored green for the 
accents. 

In planning the lighting for large ceil- 
ing or wall surfaces, a combination of 
these various methods can be used to 
obtain almost any desired pattern. 





a 


WEEK-END CHANGEOVER—When office workers returned on Monday 





morning to the Crowe Nameplate Co., Chicago, they beheld this new installa- 
tion of 125 indirect units. W. G. Cookley was the contractor who installed 
these 300-watt Guth York Illuminants. Hung at the extra length of 42 inches 
at 11-ft. centers, an even illumination of 20 to 23 f.c. is provided. 
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CLOCK INSTALLATION 
COSTS 


An accurate check on the installation 
of a clock, buzzer and plug board sys- 
tem in a Battle Creek auditorium build- 
ing gave the following labor data. The 
figures shown are net mechanic and 
helper time and do not include any 
allowance for non-productive or super- 
visory time. 


1. Master clock—mounted on 
wall and connected. 
Total time—9 m.h. 


the 


2. Plug board—setting and connect- 
ing complete: 
Total time—8 m.h. 


3. Clock relay cabinet—Setting and 
connecting complete: 
Total time—2 m.h. 


4. Corridor clocks—installed on spe- 
cial brackets, which were either fast- 
ened to the columns or imbedded in the 
walls to hold the clocks in place. There 
were a total of 6 clocks: 


Total time—19 m.h. 
Average-each—3.17 m.h. 


5. Room clocks—Hung on a bracket 
extending across the face of a special 
clock béx. Three wires extending from 
box are connected to each clock. There 
were a total of 32 clocks: 

Total time—9 m.h. 
Average-each—.42 m.h. 


6. Room buszers—Using a portable 
telephone set on clock wires to talk 
over, each buzzer was connected to a 
common and one individual conductor. 
There were a total of 29 buzzers. 


Total time—4}4 hours 
Average-each—.15 m.h. 


The above time studies do not include 
roughing in conduits and boxes or pull- 
ing in wires. (From A. F. Gould, 
Central Electric Co., Battle Creek, 
Mich.) 
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ADVANCE WORK 
SAVES EXPENSIVE DRILLING 


The efficiently handled job entails a 
minimum amount of drilling through 
floors for riser conduits after concrete 
is poured. Sleeves must be placed for 
such risers. Moreover, the installa- 
tion of anchors for conduit hangers 
and racks can be avoided by installing 
concrete inserts before various slabs 
are poured. The savings in estimated 
labor resulting from such advance work 
can be anticipated, provided the 
job is properly engineered to follow 
through on the careful placing of de- 
vices before slabs are poured. 

Take a small concrete building as an 
example. The estimated cost to spot 
and place inserts and sleeves in slabs 








HAS BUFFALO HOUSING—Szarting 
off with a $155,000 electrical contract 
for Buffalo's Lakeview Housing Project, 
the Ferguson Electric Construction Co. 
recently secured a second contract cover- 
ing the Willert Park project for negro 
housing. Whitworth Ferguson, long ac- 
tive in the local contracting business or- 
ganized his own company three years 
ago to handle large industrial and public 
construction work. 










and walls before pouring is given. 
For concrete inserts the average cost 
is from 12 to 16 hours per 100. For 
sleeves the cost runs 18 to 24 hours 
per 100. This job required— 


28 inserts for %-in. 
rods for conduit racks at .16 == 4.24 
14 sleeves for riser conduits 


hanger 


Ge 660666 400000c%bex a .24 = 3.36 
Total labor cost........ 7.60 hrs. 
To drill these holes later by hand would 
have cost— 


28 holes in concrete for %4-in 

shields at... .43 = 12.04 
14 holes through concrete floor 

4—for 3-in. conduit—12 in. 


TE, Mcbincecpen os 4.00 = 16.00 
6—for 2-in. conduit—S8 in. 
Ge Mie sicadcutaed 3.00 = 18.00 
4—for 1%-in. conduit—8 in. 
ee er: 2.50 = 10.00 
56.04 hrs. 


From these figures it is evident that 
the concrete inserts, installed to pro- 
vide for a run of racked feeder con- 
duit, saved the difference in labor 
between 4.24 and 12.04 hours. Set- 
ting sleeves for riser and wall-pierc- 
ing conduit runs amounted to 3.36 
hours, whereas to drill these holes 
would require 44 hours. The foregoing 
comparisons indicate how and why it 
pays to plan jobs in advance, and par- 
ticularly while preparing the estimate. 


DETAILED BREAKDOWNS 
OF LARGE SWITCH BANKS 


Wiring layouts fréquently include 
the assembly of several sizes of ex- 
ternally operated switches, such as for 
metering banks in apartments, or com- 
binations of service switches and mis- 
cellaneous subfeeder switches in store 
buildings. Some estimators make an 
approximate lump sum allowance for 
labor to mount and connect these as- 
semblies, based on somewhat similar 
work done before. But since the lay- 
outs vary widely as to combinations of 
equipment and sizes of wire involved, 
the most accurate way to estimate such 
labor necessitates a unit analysis of 
all work involved. 

The usual steps in preparing such 
an estimate require— 

1. A reasonably accurate layout 
showing the arrangement of equip- 
ment and sizes of switches, wire- 
ways and conductors from which 
to list the material and labor 
units. 

2. Unit allowances for mounting and 
connecting all switches, meter 
pans and metering cabinets. 

3. Labor for interconnecting nipples. 

4. Labor for gutters 01 wireways 
and fittings. 

5. Labor for taps and splices in 
gutters. 

It should be noted that labor for 

terminating the service conduit, ground- 
ing conduit and all load side conduits 
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leading to outlying points are not For Heavy Construction 


figured in with this estimate, but are 
a part of the estimate covering con-|}*: and Tunnel Work 
duit work. Sometimes these assemblies 
include the wire for inter-connections, , 











but usually this wire is recapped with egy? 
the main listings of wire. Protector O 
An example of estimate covering a Heavy Duty Guard 


typical switch group follows: 





Labor Extension Here is an exceptionally ceaned 
— ee new lamp guard especially de- 
1 — 600 amp. 3 p. main switeb-lighting. 11.6 11.60 siged for use around heavy con- 
1 — 400 amp. 3 p. main switch wa 7.4 7.40 J 
2 — 200 amp. 3 p. branch witches... 5310.60 struction work. Ideal for tempo- 
9 amo 3o : Steet 37 a ¥ rary installations, the McGILL 
4— 3ame3p * tp 17 6 80 Protector “O” Heavy Duty Guard 
2— s)4-n factory niple npidunsseas 7 1.40 is used on scaffolding and frame- 
Ha rt = ng SO 9 work because it is easily removed 
6 — meter fittings.............00000 1.3 7.80 and taken to the next job. 
He DNS ags seca saseess , a ey The cage of this new guard is 
2—2in. nipples...............cs---- 1.20 2.40 made of heavy No. 10 wire with 
8 —1}4-im. nipples...........0eeeeees ae tinned finish, and is reinforced 
oo tmp. fcwirtapmsoidedom. 1.8 9.00 with a ring midway between the 
12 — 400/200 oe 1.2 14.40 collar and the open end to pre- 
24— 200/50 amp. “ 6 4.40 vent breaking or crushing. The 
Total Hours...........-0ss00s 157.34 collar is normally open to slip 


over the weatherproof sockets 
which are generally used on out- 
door work —all you have to do is 
tighten the screw. 
The Protector “O” Heavy Duty 
Guard is available in two sizes: 
It takes about fourteen to twenty The No. 14332 for 60 watt lamp; 
different groups of units to make a the No. 14333 for 100 watt lamp. 
complete estimate of the labor required ' Write for full particulars. 
in an average size commercial instal- 


lation consisting of lighting, power, MCGILL MANUFACTURING COMPANY 


signals and lighting equipment. <A Box 670 


general listing of units most commonly VALPARAISO, INDIANA 
used, runs in this order— : 


1. Branch circuit conduit or tubing, ™% to 
1-in. sizes SUPER-SUPERIOR 
. Concealed in concrete floor slab 


. Concealed, steel or concrete joints 
Exposed, fireproof construction 


” . 
. SS exposed, non-fireproof | n Ss u j ati n g Tu bi n g 


Concealed, joist notching included 

eiling outlets—locating and supporting 

outlet, making entrances with circuit furnished in continuous lengths 

runs. Separate labor costs for seven 
or more ae oy of ceiling conditions. 

3. Wall outlets for brackets, receptacles and 

switches under various construction 


WHAT MAKES A 
LABOR ESTIMATE 




























Qe op 


9 
ae 


RCO 


SOFLEX FLEXIBLE INSULATING TUBING 


conditions. 


4, Pulling branch circuit wire Janda » 
5. Installing wiring devices mets ald these 4 o: 
6. — =, — circuit raceways, con- Ideal for Electric Motor Repair Shops 
o, aa: aa Use it for insulating motor leads 
b. Elbows it “fishes” and telescopes easily 
‘.,* ewitehes, panels, june} it will not “bunch”, has “push-back” features 
d. Bends or offsets it has very thin wall diameter, small O.D. 
¢ Taker sebberts and ctrape it is 0 space factor 
+e fittings - Patented Process of Specially Constructed Vinyl it does not “crack” or “crumble” from ageing 
7 fastalling large wire It has remarkable physical, electrical and or baking 
& neg dh ante biinatias wine chemical properties. air drying or baking insulating varnish im- 
10. Switches ‘and control equipment = = emecth, uniform, and home proves it 
11. Panels and switchboards nee , Ideal for ELECTRICAL ) A 
12. Lighting fixtures Extra flexibility. Can be actually tied and pot nyeed pay CTORS 
13. Signalling equipment in knots, without causing mechanical : , / ; . a 
14. Motor handling and connections mes. ' : ; Use it as a flexible conduit either in rigid 
te : P ae Sane, qeeeioues © F—300°F, Mois- conduit or on open wiring, in locations where 
In addition some jobs will entail a wiring is exposed to acids, oil, grease or other | 


High Tensile Strength 1800-2400 Ibs. per 








additional classes of material requiring | “sq. in. substances which injure or destroy ordinary 
labor estimates to cover, such as: Non-inflammable. Does not support com- insulation. ' 
a. Wiring channel and fittings for window PM csssscn- ot Write for test data, further information, 

reflectors or interior coves zone proof. Corona proof. Fungus proof. prices and samples 
b. Underfloor raceway systems Dielectric Strength 750-1000 Volts per @ We can furnish special Surco-Soflex covered 
c. Handling, mounting and connecting special Mil thickness. insulated wire. All types of insulating mate- 
a Unlicelaster siettiniitiees Unaffected by organic acids, dilute acids rials carried in stock. 
. s or alkalies. t is c letely insolubl 
e. Multi-outlet assemblies in gasolene, oil, alcohols, “ethers, esters, SURPRENANT 

3 , ketones and aromatic hydrocarbons. ELECTRICAL INSULATION 
After all, a complete estimate is but} 19 Standard colors, plus additional off COMPANY 

an assembly of many smaller divi-| ‘Shades. 84 Purchase Street Boston, Mass. 





sions. The care with which each part | SEND THIS COUPON TODAY REE 








is listed for applying labor costs will N 
determine the accuracy of the whole re eee 0 ee ae —- 
estimate. MOUNT dcata choices cots uvandes I tec s Gace nes cunee 
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Low Voltage Wiring 
I was recently called upon to in- 


0. stall a set of chimes operating on 
24 volts. I had never done any low 
voltage wiring. I asked several experi- 
enced electricians and they seemed 
evenly divided on using annunciator 
wire fastened directly to the surface or 
non-metallic cable. 

I finally used No. 14 r.c. wire, fast- 
ened to the surface with insulated 
staples and straps. I taped the four 
wires in a bundle and fished through the 
wall to the chimes. The house was 
already wired with annunciator wire for 
a bell. I used this old wire already 1n- 
stalled in the walls and ceiling as part 
of the new system.—G. K. B. 


A If the transformer supplying the 
e current to the chimes, is ap- 
proved by Underwriters’ Laboratories 
as a bell ringing transformer, the an- 
nunciator wiring would be all right. 

But, many of the chimes at present 
will not operate on bell ringing trans- 
formers, but require a transformer of 
higher power and voltage which is 
listed as a power transformer. Wiring 
connected to a power transformer must 
be run in compliance with the rules of 
Chapter 3 of the Code, with the excep- 
tions noted in Rule 8006. This would 
not permit the use of annunciator 
wiring. 


Three Phase Breakers 


QO Under rule 235la would it be 
© permissible to use three single 
pole circuit breakers, one for each phase 
on a3 phase 4 wire service? These are 
to be 600 amperes each and both light 
and power are to be used from them.— 
C. M. 


No. This arrangement would 

e not be permissible according to 
rule 2353 where multi-wire (multi- 
phase) power is to be used. The above 
arrangement would be all right for 
lighting circuits and for single phase 
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power only but would not be permissible 
for the three phase power circuits. 

This is made clear by the require- 
ments of rule 2353 which says that the 
service disconnecting means shall simul- 
taneously disconnect all ungrounded 
conductors except for 3 wire d.c. or 
single phase (light and power) circuits 
or multi-wire lighting circuits. This 
last does not include multi-phase (2 or 
3 phase) power circuits. 


Motor Branch Circuit Fuse Size 
QO “When using Table No. 10 of 
a 


the Code, do I use column No. 7 
when figuring branch circuit fuses for 
the regular single phase induction-re pul- 
sion motors and capacitor motors and 








HE COVERS 


*EM—Populous 
York State requires a lot of travelling 
to keep in touck with electrical inspec- 
tion problems in its larger communities. 
But W. L. Bliven of Syracuse, chief 
electrical inspector of the New York 


New 


Fire Insurance Rating organization, 
makes frequent trips to larger cities in 
52 counties of the state. 

There are 45 inspectors handling in- 
spections from 19 district offices, and 
they like to have the chief sit in with 
local contractor groups when knotty 
Code problems are in the order of bust- 
ness. Mr. Bliven is active in state licens- 
ing and inspection matters, and is also a 
member of the Electrical Council repre- 
senting IAEI. 


for 3 phase induction motors—for ex- 
ample, a hand starting compensator such 
as G.E. CRI1034-K1? 
actual installation—a 50 hp., 3 phase, 
squirrel cage induction motor, 220 volt, 


Consider this 


using a hand starting 
CR1034-K1-General Elec. 


compensator 
I have a 400 


amp. entrance switch, with 400 ampere 


fuses. Feeders are about 10 feet long 


from this switch to a branch circuit fuse 


block, fused 300 amp. The 300 amp. 


fuses are the branch circuit fuses to the 


50-hp. motor. No. 3/0 conductors lead 
to the compensator and then to motor. 
These 3/0 conductors are about 25 feet 
long. Now, if circuit protection should 
be 125 X 300% = 375 amps. how can 
the 300 amp. fuses hold while starting? 
I do no know which tap is being used in 
the compensator.”—A.C.B. 


A In using Table 10 of Chapter 9, 
e column 7 is used for determining 
the size of the branch circuit fuses of 
single phase and squirrel-cage and syn- 
chronous motors with full voltage, re- 
actor and resistor starting. For squirrel- 
cage motors using auto-transformer 
(compensator) starting, as mentioned in 
the above question, the size of the 
branch circuit fuse is found in column 8. 

Considering the 50 hp., 3 phase, 220 
volt motor mentioned, the starting cur- 
rent of which (from Table 14) is 125 
amperes, the branch circuit conductors 
would be No. 000 and the branch circuit 
fuse would be not over 250 amperes, for 
compensator starting. The motor run- 
ning fuses, if cut out during the starting 
period, (unless of the time lag type) 
should be not over 175 amperes. If the 
compensator is equipped with a thermal 
overcurrent device it should be rated at 
not over 156.5 amp. 

It will be seen from the above that 
the 300 amp. branch circuit fuses, men- 
tioned in the question, should be reduced 
to not over 250 amp. And it must be 
remembered that the purpose of the 
compensator is to hold down the start- 
ing current of the motor by reducing the 
starting voltage. 

But now a word as to the compen- 
sator CR1034-K1. <A check of Under- 
writers’ Laboratories’ listing (pp. 89 
and 90) shows that auto-transformer 
starter, type CR-1034, is listed only for 
30 hp. or less. Therefore, an inspector 
would be justified in not approving such 
a device for a motor larger than 30 hp. 

According to the manufacturer type 
CR1034-K1—size 2 is built for up to 
75 hp., 3 phase, 220 volt. But this is 
plainly not listed by Underwriters’ Lab- 
oratories. But the Laboratories have 
inserted a note under their caption, “In- 
dustrial Control Equipment” on page 82 
of their List of Inspected Electrical Ap- 
pliances, reading as follows, (the italics 
are ours)— 
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“The following listings include Indus- 
trial Control Equipment rated at 100 A 
or less, 30 hp. or less, 600 V or less. 
Some of the following manufacturers 
are prepared to furnish Industrial Con- 
trol Equipment rated in excess of the 
above ratings, which they guarantee to 
be suitable for use at the assigned rat- 
ings. Authorities having jurisdiction 
should in all cases be consulted before 
such equipment is installed.” 

But the inspection departments hav- 
ing jurisdiction want to know from the 
Laboratories that the devices will be 
suitable and not from the manufactur- 
ers. And how are the inspection de- 
partments to know which manufacturers 
are prepared to furnish the larger de- 
vices? If the inspection department is 
to take the manufacturer’s guarantee on 
devices for over 30 hp., why should 
they not take it on devices of 30 hp. and 
less and so why have Laboratories’ list- 
ings at all? 

The inspection departments generally 
have no facilities for testing the devices 
themselves nor time or facilities for 
comparing the specifications. This is 
supposed to be, and should be, the work 
of the Laboratories and we should have 
their listings of all devices. Why 
should any poor lone inspector be left 
“holding the bag”’. 


Bonding and Grounding 
Q “Kindly advise whether diagram 
© shown below on grounding of 


meter and service equipment would 
meet Code requirements.”—L. T. 












Threaded 
condulet Qe - 











34" galvanized pipe .---~- 
at east 8'in to ao, 

ground with no 
grounding wire 


An installation made in accord- 
@ ance with the above diagram 
would meet the Code requirements pro- 
viding that proper bonding and ground- 
ing arrangements are made in the serv- 
ice equipment cabinet (not shown in 
diagram) and provided (see 2595-a) 
that the secondary system has at least 
one other ground at the transformer or 
elsewhere. In the service cabinet a 
bonding bushing and jumper would be 
required. 
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For Better 
More Profits 


By using Greenlee Timesaving 
Tools for bending conduit, enlarg- 
ing knockouts, pulling cable, 
pushing pipe, and other opera- 
tions, much can be accomplished 
in the way of efficiency and 
much can be done to insure more 
profits. But that isn’t all. In most 
cases it means that better work 
will be done on each job. 


We know all these things to be 
true because so many users of 
Greenlee Tools have told us so. 
In fact many have told us that 
certain of these tools have more 
than paid for themselves on the 
very first job. 





Cable 
Puller 


This new tool has 
won the approval 
of all who have 
seen it in action. It clamps right to the 
conduit through which cable is to be pulled. 
Can be used in any position, is readily 
portable and has two operating speeds. 


GREENLEE TOOL CO. 


Maescecuecenecssscceusens Use this Coupon and Save Time ceccaccccsccsecccensssee 


* GREENLEE TOOL CO., ROCKFORD, ILL. 


. Please send information on the following tools: 


© Knockout Tools 
O Bit Extensions 


® © Conduit Benders O Cable Puller 
* 0 Joist Borer O) Electricians’ Bits 


Work and 





Hydraulic Conduit Benders 


Greenlee Conduit and Pipe Benders are 
timesavers from the word go. Not only do 
they do the job in a hurry, but they make 
a smooth, even bend, and they save the 
cost of many manufactured fittings. 


The rigid conduit bender, shown above, 
is made in two sizes for conduit from 1% 
to 3-inch and from 3 to 44-inch. The 
smaller bender can also be fitted with a set 
of attachments for bending 13, 14 and 2- 
inch thin-wall steel conduit. 


Do You Have a Copy 
of Catalog No. 31-E? 


This catalog illustrates and describes the 
Greenlee line of tools for electrical work, 
including all those 
listed in the cou- 
pdén below. If you 
have a copy it will 
pay you to study 
these tools care- 
fully. If not, ask 
for one now. You 
will find that it 
points the way to 


better work and 
more profits on 
every job. 


Rockford, Illinois 


O Radio Chassis Punches 
O Pipe Pushers 


7. 

. O Send Copy of Catalog 31E 

. 

: PUMERO cccccccesccesccccccceseccescesnceeesese BRGTEED co ccccccecdecrsecescocsevesseosecoss 

s 

BC CURY onc ccc ccccececcccccccccscsecccessesesers WRARO. co cccccccccccccocsecccccescsesseeseses . 

. * 
* 
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Hundreds of letters like these say.... 


“We Use It Regularly to Get Buying Information’ 


Use It Every Day —"! don't know 
how | could get along without this 
book. We have been receiving it for a 
number of years and use it about every 
day . . . has everything in it that is 
needed"—a radio and electric shop in 
Sabetha, Kansas, sent this message. 


Big Time Saver—'We find this to 
be a very valuable book .. . there are 
many times when one has a product in 
mind and finds it impossible to think of 
the company that manufactures it. We 
feel that this book will be a big time 
saver to us," says a prominent contrac- 
tor in West Frankfort, Illinois. 


Well Pleased—'"'It is just the kind of 
a book | have been looking forl | am 
well pleased with it," writes a contrac- 
tor in Elkins, West Virginia. 


Congratulations, Electrical Con- 
tracting — "Electrical Contracting 
has my sincere thanks and congratula- 
tions for making possible this fine ref- 


erence book," writes the head of a big 
outfit in Akron, Ohio. 


A Godsend to Small Fry—"Should 
be a Godsend to every electrical con- 
tractor, especially the small fry, such 
as the writer, living in the small town. 
We are constantly beset with requests 
for information on materials and prod- 
ucts that up to now we have been at a 
loss to trace," writes an electric com- 
pany from Gallipolis, Ohio. 


Constantly Using—''In the past we 
have very much appreciated this serv- 
ice and are constantly using the book 
. .. this copy is even better," writes an 
electric shop in Adrian, Michigan. 


Use Throughout Year—'This pubii- 
cation is a handy book to have in our 
file and we have occasion to use it 
throughout the year," writes the Elec- 
trical Engineer of a large Refining 
Company in El Paso, Texas. 


Assists Materially — "Anyone buy- 
ing electrical supplies will find it assists 
them materially in locating supplies of 
various products. We will be glad to 
make use of it at every opportunity, 
writes the Purchasing Agent of an Ele- 
vator Manufacturer in Cincinnati, 


Ohio. 


Much Value—"lt will be of much 
value to us in locating sources of sup- 
ply for material we need . . . the 

in its present form is just what we 
need," writes the Maintenance Supt. 
of a Heating Element Manufacturer i 


Niagara Falls, New York. 
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AND THIS TIME 
—ABOUT TOOLS 


LECTRICAL maintenance men 
have a lot to do today about a 
plant that was not in the day's work 
a few years back. Take portable 
tools, for instance. These time 
savers are used in steadily increas- 
ing number along the production 
and assembly line, as well as by the 
maintenance staff itself. And be- 
cause these tools get hard usage, 
they need care. 


So a knowledge of electric tools 
is now vital to every member of the 
maintenance crew — how to select 
them, how to apply them, how to 
locate trouble in them, what goes 
wrong and how to correct it. There- 
fore, this Guide Sheet on Mainte- 
nance Practice talks tools. Read it 
and check your background, knowl- 
edge and the routine methods you 
now employ. 


This series of articles began in 
January, 1938, with a frank review 
of the electrical maintenance man's 
job. Then came— 


1. Alternating Current Motors— 
Types and Applications 

2. Direct Current Motors—Types 
and Applications 

3. Alternating Current Motors— 
Maintenance 

4. Direct Current Motors— 
Maintenance 

5. A.C. Motor Starters and Con- 
trollers—Types and Applica- 
tions 

6. D.C. Motor Starters and Con- 
trollers—Types and Applica- 
tions 

7. Maintenance of Control Equip- 
ment 

8. Special Control Problems— 
Heavy Installations and 
Maintenance 

9. Electric Distribution — Circuit 
Protection — Power Factor 
Correction 

10. Lighting — Applications and 
Maintenance 

11. Electric Heat—Types, Applica- 
tions and Maintenance 

12. Electric Welding — Types, Ap- 
plications, Control 

13. Interplant Communication 
—Types and Common Main- 
tenance Problems 

14. Instruments—T y pes, Applica- 
tion, Care 

15. Power Tools — Types, Applica- 
tions, Care (this issue) 

Coming articles will discuss 


16. Batteries and Rectifiers—Types 
and Maintenance 


17. Electroplating — Maintenance 
Aspects 

18. Electronic Devices—Types and 
Applications 
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POWER TOOLS 


Types, Application andCare 


ORTABLE electric tools are small 
p in comparison with other machines 
in the plant, but power tools perform a 
service to industry and maintenance 
alike that makes them practically 
indispensable. 

These tools have kept pace with the 
rapid development of present day pro- 
duction methods. They are built with 
the same degree of accuracy and pre- 
cision as the finest machine tool. How- 
ever, they are frequently the most 
abused tools in the plant. 

So because of the wide-spread use 
of these tools, the electrical mainte- 
nance man must be prepared to keep 
them in operating condition. There- 
fore, the classifications of power tools, 
their selection, application, operation 
and maintenance is worth discussion. 

A portable electric tool is essentially 
an electric motor equipped with a suit- 
able work spindle for various acces- 
sories such as augers, abrasives, drill 
bits and saws. It is designed within 
limits for easy portability, and with 
construction features adaptable to port- 
able handling and operating. The gen- 
eral classifications of power tools are: 

(1) Assembly Tools—screw drivers. 
nut runners and tappers; 

(2) Drills; 

(3) Sheet Metal Shears; 

(4) Abrasive Tools—disc and port- 
able belt sanders, polishers; bench, 
portable and flexible shaft grinders ; cut- 
off tools: 

(5) Hammers; 

(6) Saws. 


Selection 


Many individual tools, especially 
drills, are commonly rated according to 
working capacity. In their selection the 
following ratings must be considered: 


Light Duty—Any tool with this rating 
is designed for intermittent service only. 
It is smaller than standard and heavy duty 
models, has less motor power, and a gen- 
erally lighter and less rugged construction. 
Sleeve instead of ball bearings are used 
often on the spindles. The switches are 
lighter and the cable is of lower quality. 
Also the price is lower. 

Standard Duty—Tools having a stand 
ard duty rating are the most popular and 
widely used models. They are built to 
stand the abuse of general purpose work, 
have ample power for momentary over 


FOR A DEFINITE JOB, many types 
and sizes of power tools are available. 
This tool is used with suitable acces- 
sories for surfacing and sanding opera- 
tions. (Black & Decker photo) 
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INTO THE CONCRETE—A combina- 


tion electric 
used with a 
(Independent 


hammer and drill being 
star drill to bore holes. 
Pneumatic Tool photo) 


loads, and are the favorite models for 
maintenance work of all kinds. 

The standard duty tool is a medium 
priced tool just as it is the medium in 
power and construction. The switch and 
cable are correspondingly better than those 
used on light duty models. Usually ball 
bearings are used on the armature and 
work spindles, and sleeve bearings on 
intermediate gear spindles. 

Heavy Duty—A power tool with 
rating represents “tops” in design and 
construction. The motor is large and 
powerful, and has considerable reserve 
power beyond what is needed to meet its 
rated working capacity. The switch, cable, 
gears, housing, spindles and other parts 
are larger and heavier. All spindles are 
mounted on ball or roller bearings. 

The heavy duty model is designed and 
constructed for continuous duty service 
and is selected for production work. Also 
it is preferable for general maintenance 
work because its reserve power and heavier 
construction insures minimum repair 
expense. 


this 


Tools of special design or with suit- 
able attachments are available for close- 
quarter, around-corner, or right-angle 
work. Accessories can be obtained for 
operations other than the original pur- 
pose of the tool. 

Factors governing the selection of a 
portable electric tool are (1) work to 
be performed, (2) service expected of 
the tool, and (3) kind of material to be 
worked. An example for a drill is given 
in the chart on the following page. 

Sometimes there are limiting factors 
to be considered, such as close working 
quarters, depth of hole to be drilled, 
work “around corners,” and tightness 
in screw driving and nut setting. In 
all cases the tool manufacturer should 
be given complete information on 
which to base recommendations for a 
particular task. 

Other factors to be considered are— 
(1) manufacturer, (2) price, (3) serv- 
ice, (4) accessories, (5) motor power, 
(6) spindles, etc., (7) lubrica- 
tion, (8) ventilation, (9) switch, (10) 


gears, 
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cable, (11) chuck, (12) weight and 


(13) balance. 


Applications 


There are many types and sizes of 
power tools, each made to do a definite 
job. The names of the various kinds 
imply their use. With suitable acces- 
sories and attachments several power 
tools can be used for other operations ; 
some are as follows: 


1. Drills—for grinding, polishing, ream- 
ing and wire brushing. 

2. Grinders—for buffing, polishing, wire 
brushing and sanding. 

3. Sanders—for polishing, shaping, sur- 
facing and wire brushing. 

4. Screw Drivers—for nut running. 

5. Electric Hammers—for drilling, chip- 
ping, and channelling in concrete, 
stone and brick; chiseling wood; re- 
moving scale, rust and paint; tamping 
concrete; and vibrating concrete 
forms. 

6. Portable Saw—for wood and for cut- 
ting non-ferrous metals, compo and 
wall board. Abrasive discs can be 
attached to some saws. 





“MIDGET” electric drill is suitable for 
close-quarters drilling as on airplanes, 
automobile body trim, radios and wood 


and metal furniture. 


(Chicago Pneu- 
matic Tool Co. photo) 


The electric drill is important for 
maintenance work. With suitable drill 
bits, augers, hole saws, and right-angle 
attachment, holes can be drilled in 
metal, wood and composition material. 
With wire brush wheel, paint can be 
removed and metals cleaned. A flare 
brush can be used for getting in cor- 
ners and out-of-the-way places. 

A portable grinder with several sizes 
of emery wheels and a wire wheel brush 
can be used in maintenance work. Some 
are available with flexible shafts. The 
shop should have a bench grinder, too, 
with a safety glass eye shield and an 
adjustable light fixture. Accessories 
should be available for buffing, polish- 
ing, sanding and wire brushing. 

High-cycle tools are available to meet 
the demands of mass production opera- 
tions. High-cycle tools are used when 
six or more can be installed. Power at 
180 cycles, three-phase is supplied by a 
frequency changer set. 






























Operation 


A portable electric tool is powered by 
an a.c. motor, or a d.c. motor, or a 
“universal” motor. Most motors are 
designed for operation on 110 volts; 
also they are available for operation on 
32, 220, 250 volts, and special voltages, 
as well as for single-, two-, and three- 
phase circuits, and for frequencies from 
25 to 60 cycles. The latter motor is 
designated “universal” because it will 
operate on either direct current or alter- 
nating current, single phase, and on any 
frequency from 25 to 60 cycles. 

The universal motor is series wound, 
and has flexibility and high speed. The 
armature’s high speed is an advantage, 
as for a die grinder. For another kind 
of tool such as a drill, the speed can be 
reduced through gear trains to a prac- 
tical work speed that provides torque. 
Furthermore, the variable speed char- 
acteristic is an advantage. As speed 
decreases under load, torque increases 
to meet the load. 

Portable electric tools, like other ma- 
chines, are designed for efficient opera- 
tion at rated capacity. Consequently, 
overloading and underloading of the 
tool are to be avoided. For example, 
any good electric drill can be used occa- 
sionally to drill holes over its rated 
capacity without harm, but if continu- 
ously overloaded, serious damage will 
occur soon. 

On the other hand, using a large 
capacity power tool on light work is 
equally inefficient. A 3-in. heavy duty 
drill does not have sufficient speed to 
operate effectively a small drill bit. 
This practice usually results in broken 
drill bits. A 4-in. drill with proper 
speed will drill small holes about twice 
as fast as the larger tool, with prac- 
tically no breakage. 

A proper size bit should be used for 
drilling a specific size of hole. When 
using a small drill bit first and then 





ATTACHMENT on the drill permits 


right-angle 
right pieces. 
Co. photo) 


drilline between the up- 
(Van Dorn Electric Tool 
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ELECTRIC SCREW 
suitable tool to run nuts. It can be 
used without bench stand for nut run- 
ning or with a bit for driving screws. 
(Stanley Electric Tool Div. photo) 


DRIVER with 


the larger bit, the first operation is 
drilling and the latter is reaming which 
overloads the motor. A power tool 
used on a heavy reaming operation 
should be operated at approximately 70 
per cent of its drill rating. 

In applications of tools using sand 
extreme pressure 
must be avoided otherwise the speed 
is reduced with resultant excessive 
wear of the abrasive disc. Speed for 
grinding with vitrified cup wheels is 
5,400 surface feet (periphery). 

Frequently tools are used that are 
very dull. But to do the job right, 
the operator must see that the correct 
cutting edge is used and that it is 
properly sharpened. 

When a wire brush wheel or buffer, 
the same size as a grinding wheel, is 
used on a grinder, more load is put on 
the motor because of the hugging ac- 
tion; hence the pressure should be re- 
duced about 50 per cent. 

Portable electric tools can be oper- 


or abrasive discs, 


ated on voltage that does not vary more 
than 10 per cent over or under the 
rated voltage on the name plate. 

High voltage will (1) increase the 
speed, power input, and heating of the 
motor; (2) cause poor commutation, 
due to lack of continuous contact of 
the brushes with the commutator; and 
(3) possible mechanical 
parts. 

Low voltage will (1) reduce the mo- 
tor speed; (2) cause overload of the 
motor, due to the reduction of power 
of the motor; and (3) definitely in- 
crease heating due to overload and 
reduced ventilation at lower speed. 

Standard length cables vary from 74 
ft. on some tools to 25 ft. If tools are 
used at greater distances from a power 
outlet, cables with proper sizes of wires 


damage to 


must be used to avoid excessive volt- 
age drop. See chart elsewhere in this 
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article. 
be * 


In all applications, tools should 
‘grounded” to prevent shock or in- 
jury to the operator. 


Maintenance 


Too much importance cannot be laid 
on periodic inspection of portable elec- 
tric tools. Most small troubles can be 
corrected, preventing breakdowns and 
repair charges. So a systematic in- 
spection schedule should be established. 
A maintenance record should be kept 
for each tool used in the plant. It can 
be in the form of a simple card file, 
that will insure inspection being auto- 
matic. A maintenance plan built around 
periodic inspection of all portable elec- 
tric tools will result in prolonging their 
useful life and reduce maintenance cost 
to a minimum. 

In order that power tools will be in 
satisfactory operating condition, the 
maintenance man should perform the 
following operations whenever a_ tool 
is inspected— 

1. Clean out all accumulation of metallic 
dust, chips and dirt from, in and around 
motor, brushes and brush holders. 

2. Thoroughly clean ventilating holes. 

3. Clean or smooth commutator with 
sand paper. 

4. Replace worn brushes, if necessary. 

5. Check brush spring tension and see 
that springs are properly seated. 

6. Tighten lead connections to brushes 
and brush holders. 

7. Clean and inspect switch and tighten 
all connections. 

8. Repair or replace broken cables. 

9. See that attachment plug is in good 
condition, 

10. Clean all accumulation of chips and 
metallic dust from chuck with gasoline or 
other suitable cleaning material. Immer- 
sion in oil for a few minutes will usually 
loosen tight jaws. 

11. Inspect grease in gear case. Wash 
all worn-out grease from the case with 
suitable cleaning material. 

12. Relubricate with lubricant 
mended by manufacturer. 


recom- 


Remember that too much grease is as 
bad as not enough. The gear case of 
the tool should be filled approximately 
one-third full. Grease expands with 
heat, and if too much is used it will 
force its way through the bearings, get- 
ting into the motor and ventilating holes, 
and causing serious damage. Abrasive 
tools should be cleaned thoroughly and 
at more frequent intervals than other 
types of portable tools, because of the 
quantity of metallic dust which is usu- 
ally in the air where these machines are 
used. The manufacturer has provided a 
means of protecting the motor from 
abrasive dust. Invariably some dust 
will get on the current carrying parts. 
It is necessary that the tools be cleaned 
thoroughly at frequent intervals, de- 
pending, of course, on the application. 

A sufficient stock of the most fre- 


quently used parts—carbon brushes, 
brush plugs, brush holders, brush 
springs, switch parts, cables, chuck 


keys, screws, bolts—should be carried 
at all times, for emergency repairs, so 
that the tool can be put back into use 
quickly. Some users are equipped to 
make major repairs on their portable 
electric tools. Where this is the case, 
spare armatures should be carried in 
stock. But the best policy is to send 
all tools requiring such repair work to 
the manufacturer. 

When not in use, power tools should 
not be thrown in a corner or put under 
a bench. The cable should be coiled 
and the tools stored in boxes or trays 
in a clean, dry place, preferably in the 
tool room. 

A well made portable electric tool 
properly used and cared for will be 
efficient and trouble-free over a long 
period of time. Neglect and abuse re- 
duce the life of the machine to perhaps 
one-tenth of its possibilities when prop- 
erly used and cared for. 





of not over 5 volts. 
This table for 110-volt tools. 


Full-load ampere | 
rating of tool =| 


Distance (one way) 


25 ft. 18 18 

50 ft. 18 18 

75 ft. 18 | 18 
100 ft. 18 16 
200 ft. 16 14 
300 ft. 14 12 
400 ft. 12 10 
500 ft. 12 10 
600 ft. 10 8 
800 ft. 10 8 
1000 ft. a 6 





SIZE OF EXTENSION CABLE FOR PORTABLE ELECTRIC TOOLS 


Based on current equivalent to 150 per cent of full load of tool and a loss in voltage 


For 220-volt tools use wire size corresponding to an 
extension length of one-half the contemplated length. 


| 
0-2.00 | 2.10-3.4 | 3.5-5.00 | 5.10-7.0 


a. 


| 


NOTE—If voltage is already low at the source (outlet), have voltage increased to standard, 
or use a much larger cable than listed in order to prevent any further loss in voltage. 


7.10-12 19.1 -16.0 


18 18 16 14 
18 16 14 | #19 
16 14 12 | 10 
14 | 12 10 | 8 
12 | 10 8 6 
10 8 6 4 
ee Sa 4 
a = ae 2 
6 o) 24 2 
6 4 2 1 
4 2 1 0 
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Clark “3C” 
Edgewound Resistors 
with welded terminals provide 
constant, positive contacts. 
Expansion, contraction, 
vibration... can’t knock 
‘em loose! 


@ The resistor material is cold 
wound on edge, thereby withstand- 
ing shocks and vibration. e A cage 











form of resistor material protects 
porcelain insulators. e Corrosion- 
resisting! Mill resistance material is 
ADVANCE copper nickel alloy. All 
other parts are cadmium-plated. 
e Wider spacing between units pro- 
vides easier accessibility and greater 
heat-dispelling areas. e Note the all- 
around, sturdy, light-weight, com- 
pact construction which enables 
Clark "3C" Edgewound Resistors to 


“TAKE IT AND LIKE IT” 
* * . 


BALTIMORE + BIRMINGHAM «+ BOSTON + BUFFALO 
CHICAGO +« CHATTANOOGA «+ CINCINNATI 
CLEVELAND « DALLAS + DENVER «+ DETROIT 
LOS ANGELES + MINNEAPOLIS +» NEW ORLEANS 
NEW YORK ¢« PHILADELPHIA «+ PITTSBURGH 
ST. LOUIS « SAN FRANCISCO «+ SEATTLE » TORONTO 


THE CLARK CONTROLLER COMPANY 


1146 EAST [52nd STREET CLEVELAND, OHIO 
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FIBERGLAS* 





THE NEW 
INSULATING 
MATERIAL 


it is flexible—has high tensile strength— 
is resistant to deterioration at high tem- 
peratures. 


We can now supply glass insulated mag- 
net and motor lead wire; plain glass tapes, 
sleeving, and tying cords; ‘'Vartex'’ var- 
nished glass cloth and tapes; varnished 
glass sleeving; glass cloth; and mica sheet 
and insulating varnishes to be used with 
glass insulated motors. Send for our special 
bulletin containing full information on 
FIBERGLAS*. 


“trade mark reg. U. S. pat. 
Corning Fiberglas 


off.—Owens- 
Corporation. 


Constant Temperature 
at Low Cost 


Electric unit heaters are used to keep 
a large aging cellar in a U. S. bonded 
warehouse at constant temperature of 
72 deg. F. In this instance, steam and 
gas heating could not be installed eco- 
nomically. 

















MOTOR REPAIR SHOPS 
CAN PROFIT BY 
USING THIS 


INSULATION 
INCORPORATED CATALOG 


IBSULATION 


tacesposatee 











For Ordering Wire 
And Insulating Materials 


Highest quality, one organization you 
can depend on, quickest possible serv- 
ice on any amount—many Motor Re- 
pair Shops have known about these 
advantages for a long time and have 
been profiting by them. Try this serv- 
ice the next time you need magnet 
wire, Homer commutators, fibre, motor 
lead wire, varnished cambric cloth, 
capacitors, insulated paper, grey ma- 
chinery enamel, maple armature 
wedges, carbon brush kits, and arma- 
ture banding wire. Send for your copy 
of our catalog TODAY! 


CONSTANT TEMPERATURE in 
aging cellar maintained by electric unit 
heaters. 


Windows were boarded over to pre 
| serve the insulating effect of the 8-in. 
brick walls. The units are placed 
strategically to distribute heat and pro- 
| vide an inexpensive means of maintain- 
ing the temperature. 


Telephones 
for Mines 


What type of telephones are used 
in mine installations?—R. T. 


Q. 
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INSULATION INCORPORATED 
2127 PINE ST. ST. LOUIS, MO. 
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One Source.of 

Supply for Wire 

and Insulating - 
Materials 


Sg tele © 
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A Telephones, for use in mines 
e@ where explosive gases are prev- 
|alent, should be of a type primarily 
designed for that purpose. In general, 
such telephones are of the magneto type, 
'enclosed in cast metal housings, having 
| tight fitting doors. Special features are 
| provided as a guard against sparking 
| of the switch-hook and generator spring 
|contacts. Other precautions are taken 
| to insure against loose contacts and con- 
| nections in the instruments. 
| ings 
dust 


The hous- | 
are designed to resist entrance of | 
and moisture. 

Telephones for service underground 
|where there is no danger from explo- 
| sive gases need not meet these stringent 
| requirements. This is likewise true of 
instruments above ground, located in 


packed J, ry 


KANT ARK "ONE-TIME" i 

With genuine fibre tubes (not paper) 

COLORTOP PLUG FUSES 
Color tells the size 

TRICOMATIC PLUG FUSES 
With built-in thermal time-leg element 

KLIPLOK CLAMPS 

Lock fuses and clips together 

TEST CLAMPS 

For heavy duty testing 

FUSE PULLERS 

For safe handling of fuses 


AUTOMATIC OILERS 


For motors, line shafts, etc. 





RENEWABLE FUSES 
the famous p 


Send for your new 


Folder CPF-300 TODAY! 


TRICO FUSE MFG. CO., MILWAUKEE, Wis. 
in Canada—IRVING SMITH LIMITED—Montreal 


FUSES 


WASTEFUL SHUTDOWNS 


NS 
i? 
TRICO = 


STOP WASTED KILOWATTS AND 











damp and dusty locations, not subject to 


The Fastest Cutting, 
Longest Wearing Drill 
Ever Introduced! 


Drills Holes In Concrete, 
Tile, etc. 50 - 75% Faster! 


e 
Stays Sharp Up To 


For All 50 Times Longer 
Rotary Elec . 


Aimee Reduces Installation Time For 
Expansion Anchors Easily 50% 


No more hammering! No more 
chiseling! No more slow, costly 
methods of hole drilling! The new 
Carboloy Mascnry ill drills 
holes in concrete, brick, tile, slate, 
etc., 50% to 75% faster! Lasts 
up to 50 times longer! Holds 
sharp cutting edge for weeks of 
continuous use. Drills holes accu- 
rate “to the hair.” It’s the perfect 


drill for installing 
WRITE FOR 


expansion anchors 
FREE LEAFLET 


quickly, Seemed 

thi test ti 
Jobbers: Get details wn Eg he 
ing drill ever of- 
fered. Ask your 
dealer or pin cut 


below to your 


letterhead or postcard and mail 
<n g tniny for free folder. 
MB  cansoicy company, inc. 
Thc Mark of ARB §=2957 E. Jefferson Ave. + Detroit, Mich. 


CARBOLOY 
MASONRY DRILLS 
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and 

Get the facts on 
on special resale 
proposition. 





















explosive hazards. These instruments 
should be of similar design, however, 
except for the non-explosive features. 
Telephones in buildings above ground 
where no explosive gases are present 
may be of the standard type designed to 
operate on the same circuit with the 
other instruments. 


More Light 
Where Needed 


With roof trusses so handy, it is 
perhaps natural for the plant engineer 
to rely on them for supporting light 
circuits. However, in many places this 
requires a long drop to bring the light 
close enough to the job, or the more 
expensive alternative of using exces- 
sive wattage to insure ample illumina- 
tion on the working plane. 

In a transfer pump room the light- 
ing fixtures were originally suspended 
from the roof trusses and provided even 
illumination on the floor. But there 
was insufficient intensity to permit a 
quick check of the pumps, located close 
to the division wall. Considerable 
quantities of the more volatile fluids 
could leak without detection. 

The first thought was to change the 
standard sockets to Moguls, so as to 





LIGHT WHERE NEEDED—Lighting 
units, moved from roof trusses to a 
place on the division wall just above the 
transfer pumps, were found to be suit- 
able. Shifting of the fixtures permits 
better and quicker inspection of the 
machinery. 


permit use of larger lamps than could 
be inserted in the original fittings. But 
Watson Turner, an electrical mainten- 
ance man for an oil company operating 
in Texas moved the lights from the 
trusses to the wall and directly above 
the pumps, concentrating the illumina- 
tion over each unit. He tilted the re- 
flectors just enough to spread ample 
light over the piping manifolds at the 
far side of the room. 

Eyelets and wire harness to the top 
of the gooseneck drops carried the 
weight of the fixtures, and relieved the 
conduit outlets of unnecessary strain. 
With the shift, the original lighting 
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Write for this FR cE eeyey 4 









—_ TS 
= . 


* 
ene, 


JOHNSON 
Leaded bronze 


ELECTRIC MOTOR 


@ Here is the book that every electrical man 
should have. Seventy-two pages packed with 
interesting and valuable bearing information. In 
Electric Motor Bearings alone there are over 
230 individual items — covering all types of 
motors in the various sizes from fractional 
horsepower on up. 


Then, too, there is a listing of over 800 sizes 
of finished stock bearings; 350 sizes of bronze 
bars; Babbitt — both Tin-Base and Lead-Base;, 
together with much valuable application data. 


And this book is offered free and without 
obligation. Simply mail your request... and a 
copy will go forward by return mail. Why not 
write ... Today! 


DISTRIBUTORS WANTED 


If you sell electrical supplies then you can be- 
come a recognized Johnson Distributor. Here is 
an exceptional opportunity to handle a fast 
selling line — with a wide profit spread. Write 
today —on your business letterhead for com- 
plete details. 


JOHNSON BRONZE 


S/eeve BEARING HEADQUART 
490 S. MILL STREET - NEW CASTLE, PA. 





































* 





tHE S/MPLE metnop 





TIME SAVING Appeals 
TO CONTRACTORS.... 


Contractors find this simple method indispensable 
No complicated installation 
troubles, no fussing with nuts to tighten, no lost 
The satisfactory results and the savings 
realized on each job is one of the reasons for the 
almost universal popularity. B-M Fittings are so 
reasonable in price that the savings on your first 
job will more than pay for the Indenter which is 
the only tool necessary to make a perfect installa- 
Ask your Wholesaler for details or write 


after one trial. 


time. 


tion. 
our distributors. 


Our method and tools are patented 
and we limit the use of our tools 
under these patents to the installa- 


tion of our fittings only. 





COUPLING 


—S 











CONNECTOR 


Distributed by 
M. B. AUSTIN CO. 








B-M INDENTER 


Two squeezes on the handles of the 
B-M Indenter and the B-M Con 
nectors and Couplings are securely 
fastened to the Electrical Metallic 
Tubing. 





BRIEGEL 


Bridgeport, Connecticut 
THE STEELDUCT CO. 
Youngstown, Ohio 
ENAMELED METALS CO. 
Pittsburgh, Pa. 
NATIONAL ENAMELING & MFG. CO. 


Pittsburgh, Pa. 
TRIANGLE CONDUIT & CABLE CO. 
Elmhurst, New York City 


METHOD TOOL CO. 


Not Incorporated 


GALVA, ILLINOIS 

















Bunting Electric Motor Bear- 
ings not only assure the full- 
rated performance of the motor, 
but in many cases greatly 
lengthen bearing life. 
Available from stock for all 
makes of motors from 1/50 hp 
to 100 hp, these Bunting Bear- 


BUNTING 


ings afford the most economical 
and convenient service dupli- 
cates obtainable, as well as the 
most satisfactory ... Write for 
catalog ... The Bunting Brass 
& Bronze Company, Toledo,| 
Ohio... Warehouses in All| 
Principal Cities. 








JP3 





PRECISION BRONZE BARS 
BABBITT METALS 


158 


| or department. 


circuit could carry the load, ample il- 
lumination was obtained where needed, 
and the added expense of larger lamps 
and Mogul sockets was avoided. 


Step-up and Step-down 
For Far-off Motors 


How to supply current to a pump 
motor, located 3000 ft. from the main 
building of a Buffalo industrial plant, 
was a problem of the Sterns Electric 
Equipment Company. To have ex- 
tended a pole line feeder from the 220- 
volt, 25 cycle, 3 phase power wiring 


system would have required three 
250,000 cm weatherproof cables and 27 
poles. This layout was abandoned 


for step-up/step-down 2200-volt trans- 
mission. 

A bank of two 15-kva pole-mounted 
step-up transformers was installed at 
the main building. A 220-volt power 
feeder supplied these transformers, and 
a 2200-volt feeder consisting of No. 4 
aluminum conductors, requiring but 13 
poles, was run 3000 ft. to 2200/220 
volt stepdown transformers near the 
small building. 

To control this unusual circuit, a 
push button operated, magnetic main 
line 


contactor was used in the main 
building. The far-off 220-volt motor 
also has a magnetic motor starter, 


which has its contactor coil connected 
“hot”. When the feeder is energized 
in the main building this remote starter 
automatically puts the motor on the 
line. Thermal overload relays at the 
motor starter provide overcurrent pro- 
tection, and an integral stop button 
and main line switch allow maintenance 
men to shut down this motor at the 
pump, without the danger of someone 
starting it by means of the main build- 
ing contactor. 


That Ventilating 
Problem! 


Partial ventilation in summer is ob- 
tained by opening 
plants and offices. 


windows in most 
This method is im- 


practical during the winter. But an 
adequate supply of fresh air can be 


furnished with electric ventilating equip- 
ment. 

Motor driven exhaust fans can be 
mounted in small penthouses on the 
roof or inserted in windows in the room 
The ventilating system 
must be designed for each installation, 


however, as a system that adequately 


serves one location may not be suited 
for another. Automatic thermostat con 
trols should be considered. 
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From switchboards to motors. power 


distributed by Alcoa Aluminum Bus Bar 
in the new Jones & Laughlin Strip Mill. 


Electrical loads are heavy in the steel mill, with sudden 
rushes of current as motors are thrown across the line. 
plugged, reversed or stalled under heavy overloads. 
Alcoa Aluminum Bus Bar provides the current carrying 
capacity required for steel mill circuits and the strength 
to withstand the high strains imposed on these buses. 

The lighter weight of Aluminum Bus Bar reduces 
the burden on structures supporting it. Supports can 
be lighter, cutting their cost considerably. Aluminum 
can be “tailored” to fit each individual job. Joints 
are made by bolting, or-welding. Simple, inexpensive 
fittings are available. 

‘ 


a 
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EFFICIENT ELECTRICALLY—LIGHTWEIGHT 





Our engineers will gladly assist you in selectin 
g ) 7 

proper Alcoa Aluminum Bus Bar to meet your 

requirements, ALUMINUM COMPANY OF AMERICA, 

2197 Gulf Building, Pittsburgh, Pennsylyania. 


* * * 


**Make metal housings of Aluminum, It’s non-magnetic, 
but easy to fabricate; sheet and structural shapes may 
be purchased from stock. Aluminum, though Near 
light in weight, makes housings strong and 
heat. It resists corrosion and retains a pleas- 


ing appearance in industrial atmospheres.” 







































BOSTON TRADE SHOW 
TURNS "EM AWAY 


With every available booth space occu- 
pied, Boston’s 1939 Electrical Trade Show 
provided a 3-day exhibit that attracted 
some 14,000 visitors. Sponsored by the 
Electrical Manufacturer’s Representatives 
Club of New England for the sixth year, 
the arrangement and type of displays set 
a high standard in educational and com- 
mercial value. The show was held March 
8, 9 and 10 at the Exhibition Hall in Boston 
Garden. There were 143 booths, which dis- 
played the products of 400 or more manu- 
facturers to visitors who came from Maine, 
New Hampshire, Vermont, Rhode Island, 
Connecticut and Massachusetts. 

All branches of the industry were repre- 
sented at this show, as well as plant execu- 
tives, utility technical staffs and others 
interested in the diversity of new appa- 
ratus and materials shown. Because of 
well-organized publicity and promotion 
work, the New England area turned out 
to make each day a busy session for the 
exhibitors. Heavy representation was in 
evidence from utility companies, electrical 
wholesalers and contractors, service shops, 
plant superintendents and electricians, con- 
sulting engineers, inspectors and rating en- 
gineers, mill supply houses and equipment 
specialists. 

No important items of modern electrical 
application or equipment were overlooked at 
this show. Elaborate displays and demon- 
trations of new lighting principles and 
equipment, motor applications, drives, co- 
ordinated control systems, distribution and 
protective devices were well represented. 
For heavy industrial construction and 
power companies there were also product 
displays of unusual interest. The latest 
materials for doing safe and adequate wir- 
ing in the home were given prominent 
treatment. Considerable space was devoted 
to new metering and service equipment 
methods for all sizes of customers. In other 
words Boston’s sixth show had something 
new and interesting for every branch of 
the industry. 

Credit for this year’s successful Trade 
Show goes to a hard-working committee 
headed by James H. Sullivan. Charles A. 
Stone served as secretary of the Committee 
and handled the publicity for the show. 
The Electrical Manufacturer’s Representa- 
tives Club of New England, who sponsored 
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the show, is headed by H. J. MacDonald. 
S. H. King is vice-president of the club 
and Charles D. White is treasurer. 


ST. LOUIS AWAITS 
SIXTH NISA SESSION 


Service shops from many states will be 
represented at St. Louis on April 17, 18 
and 19 for the sixth annual convention of 
the National Industrial Service Associa- 
tion. It is the big annual meeting for the 
men who engage in the repair, sales and 
installation of motors and other electrical 
apparatus. This three-day meeting will be 
held at the Jefferson Hotel. Convention 
arrangements are in charge of C. C. French 
of the French-Gerleman Electric Company, 
chairman of the convention committee, and 









































NISA COMMITTEE CHAIRMAN 

Charles C. French reports the St. Louis 

electrical fraternity all set for service 
shop visitors from afar. 


Carl Christine of the St. Louis Electrical 
Board of Trade. 

An interesting program has been ar- 
ranged, which covers labor and insurance 
matters, overhead, shop practice and cer- 
tification, cost discussions, new equipment 
and materials, and general industry topics. 
For the first time, an elaborate manufac- 
turer’s exhibit space will be provided near 
the convention hall. Here the latest in 
motor shop materials and equipment will 
be on display during the convention. 

High spot in the program will be a dis- 
cussion of the report just completed by the 
Trade Relations Committee, W. J. Wheeler, 
Chairman. Out of the experience of 50 





AT BOSTON SHOW—The Sixth Electrical Trade Show held in Boston Garden 
March 8, 9 and 10 found lots of contractors present and interested. No. 1-—James 
H. Sullivan chairman and Charles A. Stone secretary, of the Trade Show Committee. 
No. 2—Emery R. Cook contractor and Fred W. Barnes, supt. of fire alarms, came “up” 


trom Portland, Maine. 


No. 3—H. J. Mac Donald (U.S. Rubber), president of Elec- 


trical Manufacturers Representatives Club. No. 4—Quincy men Michael Kuja, Alfred 
Fontana, and Norman Burrell stop at the Palmer booth with H. B. Forman (right) of 


Eagle Electric. 


Sorry we can’t identify the badge-wearing exhibitor in the center. 


No. 5—Mass. Masters Booth—L. H. Barrowclough, Lynn; Charles T. Marsden, 
Lowell; Edward Bohaker, Fitchburg; John J. Reddington, Dorchester; and Wm. H. 
Hughes, Watertown, all delegates to the Massachusetts State Association of Master 


Electricions. 
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Steber LIGHTING SPECIALTIES 


UTILITE No. 1 

For use with the new Incandes- 
cent Projector Lamp (PAR-38) for 
outdoor and indoor service and 
with the new Reflector Lamp 
(R-40) for indoor lighting. De- 
signed particularly for outdoor 
service. 























An ideal, all purpose, utility 
lighting unit, correctly designed, 
substantially constructed, porta- 
ble and fully adjustable, easily 
installed—yet /ow in cost. 





























Brass shell socket 


Outlet box mountin e. Porcelain or weatherproof socket mountin type. Re- 

A high quality, . mounting type. Slotted neck and tlector threaded to fit pose = Nae 4 pipe 
enameled reflector, outlet strap holder, permanently attached directly to socket. “- saleis poe oF 
box cover and socket al/ to reflector. Rigid connection to Sturdy — connection — } mete a eg Be 
in one. Keyless and pull- socket—easily installed. Shallow quickiy installed. Shal- tome : i on aaa a4 
chain sockets. Particularly dome and deep bowl, process low dome and deep win Ra. quipp 
useful for low ceiling in- enameled reflectors. bowl, process . 

stallations. enameled reflectors. 





OMNILITE FLOODLIGHTS 





200 watt aluminum indoor oe outdoor and in- 100 and 200 wart Floodlights. Heavy 500 and 1000 watt outdoor flood- 


floodlight complete with color door floodlights. Five sizes, gauge, spun aluminum highly lights. Heavy gauge, polished 

screene. Substantially made, 60 watts to watts. Com- polished reflector. Complete with reflector, with convex, heat re- 

fully adjustable, attractively lete with convex glass lens, convex glass lens. t sisting glass lens. Heavy cast 

low in price. An exceptional ully adjustable bracket. Durable, weatherproof construction aluminum mounting bracket. 

value. Heavy gauge reflectors. Effici- for outdoor service. Similar units tor oy efficient—a real quality- 
ent, durable, inexpensive. with color screens for indoor use. built floodlight. 





YARDLIGHTS 

















4 
Gooseneck brackets made of electrical metal- Straight pipe bracket type. Complete line of Gooseneck brackets and porcelain enameled, 
lic tubing. Complete line of shallow dome process and porcelain enameled, shallow dome shallow dome and angle type reflectors. 
and angle type, process enameled reflectors. and angle type reflectors. All Yardlights are listed by the Underwriters 
Durable, sturdy, pleasing design, easy to in- rca Inc., and bear the Underwriters’ 1 
stall. abel. | 





The Steber line consists of useful and salable lighting specialties, which fill a definite 
need—all quality products at attractively low prices. 


See your wholesaler or write us for complete catalog. 


Steber MANUFACTURING COMPANY 


126 NORTH UNION AVENUE CHICAGO, ILLINOIS 
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motor shops, the committee has tabulated 
the discounts required by its members to 
properly perform their functions as dis- 
tributors under three different conditions 
as shown below— 


Weighted 


Min. Max. Average 
Franchise Dealer, 
Exclusive Territory, 
Carrying Stock: 
Fractionals .... 24 40 40 
1-200 HP ..... 20 40 35 


Over 200 HP.. 15 37 25 
Franchise Dealer, 
Exclusive Territory, 


No Stock: 
Fractionals .... 15 35 35 
1-200 HP ..... 15 30 30 


Over 200 HP.. 10 30 20 
Broker selling any 
make of com- 
petitive equip- 
ment: 
Fractionals .... 10 25 15 
1-200 HP ..... 7.5 20 10 
Over 200 HP.. 5 17 10 


By franchise dealer is meant a dealer 
who is aggressively promoting the sale of 
the products of a single manufacturer or 
of more than one non-competitive line of 
manufacture. In addition to an undivided 
allegiance in the promotion and sale of the 
manufacturer’s equipment, it is assumed 
that a franchised dealer will furnish the 
manufacturer with an adequate sales engi- 
neering coverage and facilities for the 


prompt and efficient servicing of the types 
and sizes of equipment sold. 

In the case of a dealer selling any make 
of competitive equipment (termed a Bro- 
ker) the functions of sales promotion, 
engineering and servicing with the attend- 
ant facilities, personnel and investment are 
eliminated. Very naturally the broker 
operates at a substantially lower cost and 
requires a substantially lower discount. 

A feature of the St. Louis entertainment 
program will be a visit to an old Missis- 
sippi show boat where visitors will see a 
play presented in the old river show boat 
tradition. 

Highlights of the program include these 
interesting topics— 

Monday—Overhead costs and hidden ex- 
penses. New shop practice and equipment. 
Certified repair shops. 

Tuesday—Annual summary of rewind 
costs. Experiences with glass insulation. 
Unit cost vs. job cost. 

Wednesday—Improvements in coil wind- 
ing machinery. Trends in motor design. 
Motor controls. 

The present officers of NISA are— 
president, John E. Launder, Kansas City, 
Mo.; vice-president, C. A. Sievert, Chi- 
cago; secretary, P. G. Winter, Indian- 
apolis ; executive secretary, S. N. Clarkson, 
New York; and treasurer, A. L. Brown, 
Worcester, Mass. 


FLORIDA CONTRACTORS 
BOOST ADEQUATE WIRING 


Adequate wiring and state legislation 
were the principal topics of discussion at 
Orlando convention, 


the March 5 to 7. 
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“lL use the honor system with my men. If they don't do their work it's on their consciences!" 












TRAINING SIGHTS 
delegates to the Wisconsin Electrical 
Association annual meeting, contractor 
Gordon Kummer of Milwaukee in- 
dulges his hobby of amateur photogra- 
phy. The ferocious machine is a speed- 
graphic with synchronized flash gun. 


on contractor 





More than 150 contractors and their ladies 
attended the meeting of the Florida Asso- 
ciation of Electrical Contractors, held at 
the San Juan Hotel. Florida’s proposed 
state licensing law was presented to the 
delegates and discussed in detail during 
two sessions. All branches of the indus- 
try were reported as being in accord with 
its provisions. 

The presentation of adequate wiring was 
made before the convention by F. J. Mc- 
Ginnis, W. H. Davidson and A. C. Bergh, 
with equipment that had received unusual 
interest in various cities of the state. The 
unusual interest shown by the convention 
served to stimulate the zeal of contractors 
to take further part in this national promo- 
tion program. 

Among speakers appearing on the pro- 
gram were: D. B. Clayton of Birmingham 
on “The Value of Cooperation,” Laurence 
W. Davis on “Building a Solid Electrical 
Contracting Industry,” and C. M. Ripley, 
“Tt Costs Less to Live Better.” 

Officers elected were—President, O. V. 
Scott, Miami; vice-president, Walter Mon- 
roe, Tampa; secretary, F. J. McGinnis, 
Palm Beach; treasurer, R. C. Bigby, 
Tampa; executive committee, W. O. Hen- 
derson, W. F. Jeffries, W. S. Shaw, Fred 
Stewart, R. A. Ragsdale and A. T. Wilson. 


REA STARTS 
IOWA CAMPAIGN 


Beginning March Ist, some 8,000 farm 
customers of 10 rural electrification co- 
operatives in Iowa were to be subjected to 
an intensive appliance sales campaign. The 
objective is to make “five year’s progress in 
60 days” in appliance saturation. This ex- 
periment is being prgmoted and aided by 
the Rural Electrification, in the hope that 
a technique can be worked out to bolster 
revenues on its many projects throughout 
the country. 

During the first six months of service, 
rural projects have realized only 48 per 
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\ FLEX-O-LITE 





@ Makes Possible a Wider Variety of 
Uses for Fluorescent Lighting @ Installs 
Easily @ Operates “indefinitely” Without 
Replacements. 


Why has The Industry given FLEX-O- 
LITE such an enthusiastic reception? 
Because such a marked advancement in 
illumination presents a profitable new 
source of revenue to every Electrical 
Jobber and Contractor. 


Compare FLEX-O-LITE Tubular Light- 
ing to conventional illumination and you 
can see that it offers ALL of the follow- 
ing Advantages— 


@ Cost of Installation and Replacement 
is Lower. FLEX-O-LITE does not re- 
quire installation of costly additional 
equipment. The life of a FLEX-O-LITE 
Tubular Lamp is not limited by the use 
of filaments. 
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TRADE MARK REG. 


@ Consumes Less Power — Gives More 
Light. 


@ Operates with Greatest Efficiency at a 
Far Lower Temperature. (Approx. 115- 
125 degrees) 


@ More Efficient for Either Practical or 
Decorative Lighting. FLEX -O-LITE 
Tubular Lamps are ideally suited to di- 
rect or indirect lighting. FLEX-O-LITE 
is available in DAYLIGHT WHITE or 
NINE other colors. 


@ installs Easily. Standard FLEX-O- 
LITE Tubular Lamps are made in a 
variety of straight and curved lengths— 
easily installed with simple tools. You 
simply decide on the combination of 
FLEX-O-LITE Lamps for each installa- 
tion, then ORDER DIRECT FROM 
YOUR JOBBER. 


St. Charles Technical Laboratories, Inc. 
R. A. Warren, President St. Charles, Ill. 














ST. CHARLES TECHNICAL LABORATORIES, INC. 
St. Charles, Illinois 


Please send me a free copy of ‘‘FLEX-O-LITE FACTS” 
—* with complete specifications and details on FLEX-O- 
L 2 


_ 
NY cite Ri teolion ap.apd enae hes bined ote 
bs hbk v dk wkd anes bes dpend sane bes panne 
DE nthe citaler ds bie shane esanracs’ Gee s 


C) Electrical Contractor C) Jobber 


EC-4 
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GEDNEY 


IMPROVED 
FITTINGS 


The Complete Line of 
Electrical Fittings 


ADJUSTABLE BOND- 
ING BUSHING: Sizes— 
t %” to 2”. 
a 
+ Single-Double or 2 screw 


NEW GEDNEY CONNECTOR 





FEATURES... Self-adjustable floating 
grip, assuring full gripping surface at any 
angle. Pressure is spread over wide area 
of the grip, giving a tight hold. DETAILS 
. . Self-adjusting grip does not mar or 
cut insulation. Takes a wide range of 
cable sizes with maximum hold. Comes in 
one unit. Sizes —%” to 2” 


LOCKNUTS 
to 6”. 


Sizes—%” 





BUSHINGS: 
6”. Capped Bushings: 


oo 2”. 


” CONDUIT COUPLINGS: 
wy*0 —%" to 4. 


H. D. GALVANIZED 
MALLEABLE IRON 
PIPE STRAPS: Sizes 
—%” to 4”. For Rig 
id-EMT-S.E. Cable 


Sizes %” to 


Sizes—\%,” 





CAPPED ELBOWS: 


Sizes—%” to 1%” 
\ 
‘Ss ENTRANCE CAPS: Sizes 
~ al ”” to 4° 


ENTRANCE EL- 
BOWS: 
%” to 2”, 


Sizes 


90° ANGLE CONNECT- 
ORS: Sizes—%” to 2”. 





GROUND 


FITTINGS 
for Rigid-EMT-Bare 
Armored - Unarmored- 
Solderless Bare-Insul- 


ed: For ground pipe 





sizes %”, %&”, 1” or 
1%” to 2”. 
EMT CONNECTORS AND COUPLINGS 


Write for Catalog of the Complete Gedney 
Line. 








Sole Sales Agent 
HERON ELECTRIC SALES 
CORPORATION 


30 Rockefeller Plaza 
New York City 











| started. 
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cent of their anticipated revenue, and after 
18 months the average has climbed on up 
to 92 per cent. This is true despite the 
fact that low-cost financing has been avail- 
able through the Electric Home and Farm 
Authority ever since the REA program 
How to accelerate this curve is 
the present problem. 

Since each new project opens up a large 
concentrated market, REA has approached 
manufacturers, distributors, and dealers 
with the proposal that profit margins be 
reduced and sales efforts intensified in an 
effort to speed up the purchase of equip- 
ment. In the Iowa experiment, installed 
costs will be slashed by from 25 to 35 
per cent to prove whether resulting volume 
will make up for lower margins. 

The primary sales pressure will be on 
electric ranges, followed by refrigerators, 
mixers, lighting fixtures and other equip- 
ment in diminishing order. Cooking schools 
and demonstrations will be held at many 
points throughout the area, whenever pos- 
sible with the cooperation of the local 
dealer, or newspaper. Although REA 
personnel will be prominently in the pic- 
ture, there is no disposition to short- 
circuit the trade. If the lowa experiment 
proves a success, most of the promotion 
work can tnen be turned over to private 
business when the plan is transplanted to 
other regions. REA has no desire to act 
as an appliance retailer if it can get satis- 
factory results by turning the task over to 
local dealers. 


UTILITY SALES EXECUTIVES 
DISCUSS WIRING 


Utility sales executives attending the 
Edison Electrical Institute meeting in Chi- 
cago on March 24, heard Henry J. Morton 
of the Detroit Edison Company discuss the 
problem of rewiring for increased loads 
in present commercial structures. This 
problem is of vital importance, he said, be- 
cause electrical loads have been increasing 
at the rate of approximately 20 per cent 
per year while wiring adequacy has in- 
creased only about 4 of 1 per cent per year. 
Further increases in commercial loads are 
being blocked by the industry’s failure to 
sell additional wiring, he said, and this 
failure is due principally to the high cost 
of rewiring present structures under exist- 
ing rules and regulations. 

Because utility salesmen must provide 
the impetus to rewiring activity, he con- 
tinued, they must learn the technical as- 
pects of wiring design and develop adequate 
and economical wiring systems with the 
cooperation of the local contractors. Funda- 
mentals of adequate wiring, he said, were 
adequate copper, ready accessibility and 
reasonable safety at a price that makes 
wiring saleable. 

Mr. Morton has been holding a series 
of conferences around the country with 
manufacturers, wholesalers, contractors and 





utility men in informal gatherings, promot- 










ing this idea and 60 utility companies are 
already engaged in local programs for 
providing more adequate commercial wir- 
ing. Utility technical wiring advisers he 
believes can, expedite local cooperative trial 
installations, gain effective cooperation with 
local inspectors toward a more liberal in- 
spection policy and convince local labor 
representatives that cheaper wiring meth- 
ods result in an increase in labor hours. 


EDISON INSTITUTE 
PROPOSALS APPROVED 


Article sub-committees of the Electrical 
Committee of N.F.P.A. have approved a 
new table of current carrying capacities for 
electrical conductors, “thin insulation” con- 
ductors for pulling into present conduits 
in existing buildings, the use of bare neu- 
tral conductors in wiring systems and 
covered neutral cable, popularly known as 
CNX, for residential wiring. If approved 
by the Electrical Committee of N.F.P.A., 
which meets in December, 1939, these new 
rules will become a part of the 1940 re- 
vision of the National Electrical Code. 

Vigorously supported by utility groups, 
these changes represent a trend toward 
liberalizing restrictions on electrical wir- 
ing and less expensive wiring systems. 
Official report of the action of the sub- 
committees will shortly be transmitted to 
N.F.P.A. by the Article Committee chair- 
men. 


COMING MEETINGS 


Massachusetts State 
Electricians—Annual 
Bradford, Boston, 


Association of Master 
Convention, Hotel 
April 14-15. 


National Industrial Service Association—Con- 
vention, Jefferson Hotel, St. Louis, Mo., 
April 17-19. 


Ohio State University—Eighth Annual Weld- 
ing Engineering Conference, Industrial 
Engineering Building, Ohio State Univer- 
sity Campus, May 11 and 12. 


National Electrical Manufacturers Associa- 
tion—Spring Conference, The Homestead, 
Hot Springs, Va., May 14-18. 


National Electrical Wholesalers Association 
—Annual Convention, The Homestead, Hot 
Springs, Va., May 22-25. 

Ontario Electrical Contractors Association— 
Hamilton, Ont., June 1 


Illuminating Engineering 
Convention, 
21-25. 


Society — Annual 
Los Angeles, Calif., August 


International Association of Electrical In- 
spectors—Western Section, Hamilton, Ont., 
Sept. 11-15; Southern Section, Asheville, 
N. C., Sept. 18-22; Eastern Section, Provi- 
dence, R. I., Oct. 2-6. 


National Electrical Contractors Association— 
Annual Convention, Bellevue-Stratford Ho- 
tel, Philadelphia, Pa., Oct. 9—12. 

National Electrical Manufacturers Associa- 


tion—Annual Conference, Palmer House, 
Chicago, Oct. 23-27. 


RURAL ELECTRIC 
SHOW IN MACOMB 


Illinois electrical industry leaders con- 
cerned with the rural market staged a state 
electrical show in Macomb on February 
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MACOMB CONTRACTOR Charles 
Purdum (at left) set up an elaborate 
display of home appliances and fixtures. 
He also prepared a wiring materials 


display for the REA booth. 


23 and 24 coinciding with the annual meet- 
ing of the State Farmers Institute in that 
same city. 

Under the leadership of the McDonough 
Electrical Cooperative the Armory Build- 
ing was portioned off into display booths 
for electrical dealers manned by officials 
prepared to answer questions regarding 
rural electrification. It is estimated that 
nearly a thousand visitors from throughout 
the state of Illinois attended the show. 

















ECHOS OF MANKATO — (Above) 
Veteran Winona electrical contractor, 
H. B. Kline and Earl Whitehorne, edi- 
tor of Electrical Contracting, examining 
one of the 150-watt floods displayed 
at the Mankato Convention of the 
Minnesota Electrical Contractors Asso- 
ciation and its allied organizations. 
Below, W. S. Johnson of Duluth, re- 
tiring president, says, “Here's luck!” 
to Edward Karst of Fergus Falls who 
succeeded him as president. J. W. 
Hruska of Mankatc, director of the 
Minnesota Electrical Council, took 
notes. 
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when you switch to 


WALKER 


Electrical Enclosures 


Walker fuse panels, switches and 
enclosures are built to give you an 
extra measure of quality! 


For every feature of best engineer- 
ing practice, backed by over a 
quarter of a century of electrical 
contracting experience, goes into 
Walker products—they’re designed 
to safeguard and build your reputa- 
tion as a contractor gr architect, 
through the extra long life of satis- 
factory, attractive service they give 
your customers. 

Illustrated: Above, weatherproof pullout 
switch of pressed steel or aluminum for 
use where weatherproof main line switch 
is required for outdoor service. Water- 
tight connections, spring hinged cover. 
Below, ultra-modern pressed steel or 


aluminum fusegroup, furnished for any 
number of circuits up to twelve. 


Write for Catalogs Today! 


ATLANTA, GEORGIA 











































Here's the New SIGNAL 
AUTOMATIC WALL BOX .... 


Kitchen 


VENT 
FAN 


Only 
For the Low Priced Field $24.00 List 


A high quality kitchen vent fan for permanent installation .. . 
telescopic in design . . . made in sizes to fit walls from 7” to 24” 
thickness . . . easy to install . . . 10” quiet type fan that moves 500 
cubic feet of air per minute . . . outside shutter frame is cast iron 
with aluminum weather-tight shutters . . . motor is rubber mounted 

- motor operates by opening and closing door. 





Write for 1939 fan catalog, merchandising program, and prices. 


SIGNAL ELECTRIC MFG. CO., MENOMINEE, MICHIGAN 








Offices in all principal cities 22 7h ALA 1m 














































INSPECTED 
TESTED 
APPROVED 


ROSETTES - RECEPTACLES ~ CUTOUTS 
SOCKETS — PLATES - BUSHINGS, ETC. 


The Knox line has been broadened from year 
to year until it is now the most complete 
available from any one manufacturer. It 
stands ace high with contractors, dealers and 
jobbers everywhere 


KNOX PORCELAIN CORP. 
KNOXVILLE, TENN., U.S.A. 
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A/W SWEEPS ON 
TO SECOND YEAR 


The National Adequate Wiring Program 
now enters its second year of operation. A 
digest of reports received for 1938 opera- 
tions indicate these impressive results that 
are being obtained— 


Chicago—Over 1,200 A-W homes reported 
The Electric Association awarded 571 
certificates. A grand total of 34,913 out- 
lets installed, with 5,000 added to original 
plans. 

West Penn Territory—West Penn Power 
Company had 696 installations certified, 
56.8 per cent over 1937. Applications for 
326 jobs in progress carried over. 


Cincinnati—Cincinnati Electric Associa- 
tion has accepted 666 houses. Some 1,554 
outlets were added, including 84.2 per cent 
increase in lighting outlets, 87.6 per cent 
in switches and 145 per cent in convenience 
outlets. 


Pine Bluff, Ark—Arkansas Power & Light 
Company now plans to solicit orders for 
electrical contractors and run a sales cam- 
paign for additional duplex convenience 
outlets. 

Youngstown, O.—The Electrical League 
of Youngstown is the twenty-first local 
group to undertake certification. 


Dover, Del—The Delmarva Electric As- 
sociation. has adopted the National Ade- 
quate Wiring Program. 

Miami, Fla.—Meetings have presented the 
A-W Program in Fort Lauderdale, West 
Palm Beach, Cocoa, Sanford, Daytona 
Beach, St. Augustine, Palatka, Lake City, 
Madison, Bradenton, Sarasota and Fort 
Myers. 

Indianapolis, Ind—Plans are being set up 
with the Indianapolis Home Builders 
Association. 


Omaha, Neb—The Omaha Electrical 
League will conduct a prize contest for 
architects at the Building Show for the 
best electrically equipped home to sell at 
$5,500 or less. 

Baltimore, Md.—Consolidated Gas Electric 
Light and Power Company of Baltimore, 
has an adequate wiring exhibit that shows 
the advantages of adequate wiring by 
switches, transparencies of six electrical 
appliances, a watt-meter panel and a fuse 
panel. 

Milwaukee, Wis.—The Electrical League 
issued Certificate No. 1 to the Home Show 
Home, recently opened for public inspec- 
tion. Fifteen or twenty additional homes 
will soon be ready for certification. 


Southern California—The Electrical De- 
velopment League of Southern California 
and the local chapter of the Producers’ 
Council Club of Southern California dined 
400 architects and structural engineers. 
Every branch of the electrical industry told 
its story. 

Birmingham—Advertising for March and 
April includes 24-sheet poster billboards 
covering main arteries, service bill in- 
closures, direct mail follow-up of pros- 
pective builders of new homes with four 
mailings, and sound-slide film, “Power for 
Living.” 

New Castle, Pa—Committee has licensed 
certification plan in Lawrence and Mercer 
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Counties, and portions of Allegheny, Beaver 
and Butler Counties, Pa. 

Minneapolis, Minn—The North Central 
Associated Electrical Industries is sched- 
uling a “Spring Swing” on adequate wir- 
ing in fourteen trading centers in Minne- 
sota. 


Douglas, Ariz—Have six model new homes 
under construction. 

Wantagh, N. Y—The Nassau-Suffolk 
Electrical Electrical Contractors’ group to 
organize adequate wiring promotion in 
that area. 


FORM NECA CHAPTER 
IN NEW BRUNSWICK 


A chapter of the National Electrical 
Contractors’ Association covering the prov- 
ince of New Brunswick (Canada) was 
recently organized at St. John. After 
formally receiving its charter, the chapter 
elected these officers: D. Rowland Webb, 
president; Frank P. Vaughan, vice-presi- 
dent; H. C. Lawton, secretary-treasurer ; 
and H. A. Stephenson, George Mackie and 
N. E. Clarke, directors. All officers are 
residents of St. John, but it is the intention 
to campaign through New Brunswick prov- 
ince for members during this year. Indica- 
tions are that several members of the board 
will visit the key communities in the prov- 
ince and confer with electrical contractors 
on joining the new chapter. 


BIDDING BILL 
INTRODUCED 


Senate Bill 1639, to require general con- 
tractors on public building projects to 
name their subcontractors in their bids, 
has been introduced by Senator David I. 
Walsh of Massachusetts. Under this bill, 
the subcontractor whose services the bid- 
der intends to utilize to perform various 
parts of the work, would be listed in the 
general contractor’s bid. 

Every electrical contractor and local 
group that is interested in having this bill 
passed should write to its senators and 
representatives. The bill has been referred 
to the Senate Committee on Education and 
Labor. The members are: Thomas, Utah, 
Chairman; Walsh, Massachusetts; Mur- 
ray, Montana; Donahue, Ohio; Holt, West 
Virginia; Pepper, Florida; Ellender, Lou- 
isiana; Lee, Oklahoma; Hill, Alabama; 
Borah, Idaho; LaFollette, Wisconsin; and 
Davis, Pennsylvania. 


REA LOANS 
FOR WIRING 


The following allotments have recently 
been made to finance rural house wiring 
and plumbing installations : 


Iowa, $20,000 for customers in seven 
counties. 

Kentucky, $15,000 for customers in four 
counties. 

Michigan, $5,000 for customers in three 
counties. 

Mississippi, $25,000 for customers in eight 
counties. 
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operating cost. 
bulletin 1116A. 








Above: Type CFT, three- 


phase, 


cooled, 
transformer, 





outdoor-type,  air- 
»general-purpose 


* Units rated 15 Kva. and larger for indoor service only. 


1. Stepping down power cir- 


cuit voltage to 115/230 
volts for lights, small mo- 
tors or heating elements. 
In this way advantage may 
be taken of lower power 
rates for low-voltage loads. 


Obtaining a 3-wire circuit 
from a 2-wire system. 


178 Emmet St. 





Manufactured 
Since 1901 
at Newark, N. J. 


3. Changing from 3 phase to 
2 phase, or vice versa, on 
a power sytsem. 


4. Obtaining low voltage for 


heating, veding. 32-volt 
tools, special lighting, test- 
ing, etc. 


5. Balancing load on 3-phase 
systems, 


AMERICAN TRANSFORMER 


COMPANY 
Newark, N. J. 











Below: Type CF, 
Single-phase, outdoor- 
type, air-cooled, gen- 
eral - purpose trans- 
former. 





Whenever it is desired to obtain a low-voltage supply from a higher voltage 
circuit you will find AmerTran Type “CF” Air-Cooled Transformers both eco- 
nomical and convenient to use. These moderately priced units may be installed 
wherever they are needed—either outdoors or indoors*—without the necessity 
of oil, fire-proof vaults or enclosures. All sizes are equipped with either con- 
duit fittings or a built-in junction box to facilitate installation, and both single- 
phase and polyphase types are furnished as a single unit. Available in capaci- 
ties up to 100 Kva. and for potentials up to 2400 volts, all ratings offer low 
initial investment, minimum installation and maintenance expense, and low 
Let us send data on equipment to meet your needs. 


Type "CF" Applications 


6. Insulating one circuit from 


another. 


7. Distribyting power at 600 


volts or less. 
8. Reducing light flicker. 


9. Obtaining special voltages 
to permit efficient opera- 


tion of equipment. 





/ X\ 


PRODUCTS 


American Transformer Co. 
manufactures transform- 
ers for every industrial, 
electronic and laboratory 
application in sizes up to 
10,000 Kva and for poten- 
tials up to 132 Kv. Other 
products: voltage regula- 
tors, test sets, rectifiers. 





Ask for 
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A “3-PURPOSE TOOL" THAT 
CONTRACTORS HAVE DREAMED OF 
Nebraska, $22,500 for customers in five 


| H E / 
counties. 
New Mexico, $25,000 for customers in two 
| counties. 
~ North Dakota, $10,000 for customers in 


seven counties. 
. H Ohio, $15,000 for customers in ten counties. 
Cuts time and labor costs on more jobs Texas, $51,500 for customers in nineteen 
: counties. 
More jobs at larger profits on each—that’s what Wisconsin, $5,000 for customers in one 
this handy, fast-working tool will do for you. county. 


Full ball bearing construction. Furnished complete | 
with sturdy, wooden carrying case. %” Jacob chuck 
| 








[FROM PAGE 167} 








and key, special taper tool chuck one ™%” star drill. 
12-ft. 3-wire heavy duty rubber cable, and tool 
retaining spring. Universal motor for D. C. or A. C. 
25, 40, or 60 cycles. Furnished —_ 32, ¢ 150, 
220, or 250-volt motor as specified. your Jobber 
doesn’t yet handle this widely used tool write us MANUFACTURERS NEWS 


direct. 





it Hammers—-up to 1%” diameter holes in concrete when using a hollow drill. Will 


drill %” hole 4” deep in one minute, Use it for drilling holes in concrete or 

brick for anchoring expansion bolts, for scaling rust, channeling, seaming, vibrating, 4 
bush-hammering, caulking, etc. | New Sangamo President 
it Drills—up to 5/16” diameter holes 











in steel. 1%” in wood. Every shaft 
mounted on precision oil-seal, dirt- 
proof ball bearings. Helical cut, alloy 
steel gears. %” heavy duty Jacobs 
key chuck. 

it Grinds—sharpen your tools right 
on the job by using emery wheel with 
arbor to fit into chuck of electric 
drill, Easy, quick, convenient. 


MILWAUKEE ELECTRIC 
TOOL CORPORATION 
106-109 N. WATER STREET 
MILWAUKEE WISCONSIN 


Donald S. Funk, Vice President and 
General Manager of the Sangamo Electric 
Company, Springfield, Ill. was elected 
President and General Manager at the 
quarterly meeting of the Board of Direc- 
tors. Mr. Funk succeeds the late Robert 
C. Lanphier as executive head of the 
company. 


W. H. Taubert, for the past eight years 
Sales Manager of the Insulation Division, 
Corning Glass Works, Corning, New 
York, has joined the Phelps Dodge Cop- 
per Products Corporation in its Sales 
Department at New York. 








Mark G. Mueller, agent for Ward Leon- 
ard Electric Co., has moved to 1644 
Blake Street, Denver, Colo. 


Frank L. Nason has been appointed New | 
England district manager of the West- 
inghouse Electric & Manufacturing Co. 
His headquarters will continue to be at 
10 High Street, Boston. 


G. S. Alcorn, formerly assistant to the 
manager, has been appointed sales man- 
ager of the wiring device section of the 
General Electric appliance and merchan- 
dise department, Bridgeport, Conn. 





with Automatic Light Control 


Talk to your customers about General Electric automatic light control — 
it can help you sell lighting equipment. Explain to them that this new con- 
trol (1) automatically turns lights on when daylight becomes dim; (2) auto- 
matically turns lights off when daylight returns. 

It's an ideal way to open your talk on better lighting, correct luminaires, 
and adequate wiring. It will mean increased profits from (1) sales of the 
control, and (2) increased sales of associated equipment. 

We have prepared a pamphlet that gives you more complete information on 
the value of automatically controlled light. Fill out the coupon for your copy. 


GENERAL @ ELECTRIC SP tre tate eet 2 


and larger quarters of Milltown, N. J. 
* Price includes photoelectric room unit and flush-mounted remote controller. | op & ‘ hy . 
<0-Gb > ip GS OD > Gb GE Gn Gh GD Ub OD OD > OD = en a on ae | The new plant contains approximately 


Roller-Smith Company, Bethlehem Pa., 
announces the appointment of James E. 
Bevan as assistant chief engineer. 


The Alphaduct Products Co., formerly of 








aa 26,000 square feet of floor space. 
General Electric, 
! Dept. 6—201, Schenectady, N. Y. 
Weeese oy Soa ay Se 8 Photoelectric Relay for Auto- The Standard Transformer Company of 
a Warren, Ohio, has appointed the Indus- 
or 3. trial Equipment Co. as sales agent, cov- 
ering the State of Texas east of a line 
Address See = ee 2 ee through Wichita Falls, Abilene, San An- 


tonio and Corpus Christi. The Industrial 
ee  <. Equipment Co. has offices in both 
Houston and Dallas. 
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—AND you may miss 
real business. without 
this up-to-the-minute 


| 1939 DIRECTORY> 


Like everything else, the electri- 
cal wholesaling field is changing— 
so rapidly, in fact, that over 80°/, 
of the listings in the 1938 Directory 
have been revised for the 1939 
Edition. 

One of the most valuable sales 
aids an electrical manufacturer can 
have is accurate, up-to-date infor- 
mation about wholesalers. Incor- 
rect data is more than misleading 
—it can cost money in lost sales 
and misdirected effort. 

Order a copy of the 1939 Direc- 
tory today, and profit from having 
facts when and where you want 
them. 














A Service of WHOLESALER’S SALESMAN «¢ 330 W. 42 ST.. NEW YORK 


$15.00 for First Copy. $7.50 for Additional Copies to Same Manufacturer 








Electrical Contracting, April 1939 






























































































Lighting Unit 


The Re-Mo-Lite is a remote-con- 
trolled lighting unit. Circuit is controlled 
from a one-wire service over 110-volt 
service. Control is adaptable for any 
standard yardlight and comes complete 
with two switches, lag bolts, service 
screws. Handles any number of switches 
on same service, which means any number 
of switches for yardlights at any point. 
Recommended for rural and industrial 
lighting jobs. Twentieth Century Engi- 
neering Co., Mankato, Minn. 





TWENTIETH CENTURY RE-MO-LITE 


Circuit Breaker 


A new indoor oil circuit breaker with 
100,000 kva. interrupting rating. Incor- 
porates single port cross blast principle 
with heavy duty, butt type, arcing contacts 
and silver to silver main current carrying 
contacts. For use in steel mills on feeders, 
motors, incoming lines, and at other places 
where frequent operations are necessary. 
The breaker may be operated either elec- 
trically or manually. General Electric Co., 
Schenectady, N. Y. 





G-E CIRCUIT BREAKER 





BENJAMIN “EQUALUX” REFLECTOR 


Reflector 


A 200-watt reflector known as “Equa- 
lux” because it equalizes illumination over 
a definitely restricted area. Unit was 
developed for use in textile industry but 
there are many other applications in indus- 
try which suggest other uses. In loom 
lighting applications reflectors are located 
directly over each loom to eliminate 
weaver’s shadow. Provides vertical illum- 
ination for servicing and repairing looms, 
with intensities above 70 footcandles in 
middle of area and more than 40 foot- 
candles at extreme outer edges. Benja- 
min Electric Mfg. Co., DesPlaines, Il. 





TRUMBULL COMBINATION SWITCH 


Range and Entrance Switch 


An improved 60 ampere combination 
range and entrance switch, No. 2924-4, 
is more compact in design and easier to 


wire. Finished in aluminum both inside 
and out. Surface type provided as stand- 
ard, with separate fuse door hinged to 


front, making possible a semi-flush instal- 
lation. Trumbull Electric Mfg Co., 
Plainville, Conn. 


GOODRICH FLUORESCENT FIXTURE 


Fluorescent Fixture 


A new type fluorescent fixture to pro- 
vide daylight illumination for inspection, 
drafting, color matching, etc. Available 
in two sizes to accommodate 18-in. and 
36-in. flourescent lamps. Fixtures can be 
mounted singly or in parallel or linear 
rows. Fixture is finished in three coats 
of permanent porcelain enamel, white 
inside. Goodrich Electric Co., 2900 N. 
Oakley Ave., Chicago, IIl. 





McGILL LAMP GUARD 


Lamp Guard 


The New “Protector O” heavy duty 
lamp guard is designed for heavy con- 
struction work. Recommended for tempo- 
rary installations on _ scaffolding and 
framework, as it can be removed and taken 
to next job. Cage is made of No. 10 wire 
with tinned finish, and reinforced with 
ring midway between collar and open end. 
Collar is normally open to slip over 
weatherproof sockets. Available in two 
sizes; No. 14332 for 60 watt lamp; No. 
14333 for 100 watt lamp. McGill Manu- 
facturing Co., Valparaiso, Ind. 


Strip Heaters 


Two new types of strip heaters designed 
to produce fast, economical heat. Made 
in temperature ratings of 750°F. and 
1200°F. on the sheath, these heaters are 
applicable on crane cabs, valve house, ele- 
vators, ovens, metal water. tanks, pipe 
lines, hydrants, hot table, metal moulds, 
foundry platens. Available either with 
terminals both at one end or at opposite 
ends for installation convenience. Heating 
elements have refractory insulation and 
are sealed against moisture, completely 
enclosed, with bolt holes provided at 
each end. Available for operation on 115 
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volts, 230 volts and two styles for 250 
volts. Heaters include sizes 8, 12, 18, 
24, 304, 36 and 43 inches in length, with 
ratings from 150 to 1250 watts. Westing- 
house Electric & Manufacturing Co., East 
Pittsburgh, Pa 





WESTINGHOUSE STRIP HEATERS 


Apartment Cooling Fan 


A cooling fan for apartments or homes 
without attics. Finished in weatherproof 
light gray enamel, permitting easy re- 
painting to suit individual taste. Fan 
blades are all steel. Frame is all steel 
welded. Motors have special starting 
windings cutting down the inrush of cur- 
rent to start fans slowly. Thermal 
overload electric protection. Available in 
24 and 30 inches. Chelsea Fan & Blower 
Co., Inc., 370 West 15th Street, New 
York. 





CHELSEA APARTMENT FAN 


Flexible Insulating Tubing 


The Surco-Soflex line of flexible tubing 
is especially recommended for use in motor 
repair shops. Made in sizes from .50 to 
13 m.m. (about ¢& to #2 inches) in nine- 
teen standard colors. Specially processed 
of vynil, this tubing contains no rubber, 
cotton, free carbon or sulphur. Dielectric 
strength of 750 to 1000 volts per mil 
and tensile strength of 1800 to 2400 Ibs. 
per sq. in. are claimed, also remarkable 
physical, electrical and chemical proper- 
ties. Held to be oilproof, ozoneproof, non- 
ageing, it resists oxidation and moisture 
and is unaffected by acids, alkalies, organic 
solvents and other chemicals which destroy 
ordinary insulation. Will withstand tem- 
peratures to 300 deg. F. and maintain its 
flexibility, elasticity and dielectric strength. 
Suprenant Electrical Insulation Co., 84 
Purchase St., Boston, Mass. 
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For such operations as inspection, color matching, sorting, 
drafting and many others, the fluorescent lamp brings you the 
qualities of natural daylight in which human vision is at 
its best. Its cool light permits comfortable, close mounting. 


FLUORESCENT FIXTURES 


by Goodrich 


Offered in three sizes for 18”, 24” and 36” fluorescent lamps, these 
fixtures may be mounted singly, or in parallel or linear rows to answer 
a wide variety of lighting needs. Finished in permanent porcelain 
enamel, Goodrich fluorescent fixtures combine an unusually high factor 
of reflection with proper diffusion of light. Write us for catalog sheets. 


MEMBER OF R.L.M. STANDARDS INSTITUTE 


GOOoRICH 


ELECTRIC COMPANY 


N l ret ee 
ommnal ones AND FACTORY: 2902 N. OAKLEY AVENUE, rroeves iLL. 





171 

































































































TONG TEST 
AMMETERS 


The Tong Test Ammeter is a compact 
2% pound instrument with quickly inter- 
changeable meter dials to accurately 
measure A.C. or D.C, up to 1,000 am- | 
peres. It contains no windings, so can- | 
not burn out and because readings are | 
made instantly and without interruption | 
to Service, hundreds of contractors use 





it to check circuits | 
and equipment, to | 
spot overloads | 
and to 
their own and | 


save 


their custom- 





ers's time and 


money. 
A Tong Test and | 
Voltor 


attachment | 
for voltage measur. | 
ing should accom- 
pany you on every 
job. Judge this for 
yourself, Write for the bul- 
letin describing them, or ask 
for a demonstration, today. 


COLUMBIA ELECTRIC MFG. CO. 
Cleveland, Ohio 


450! Hamilton Ave. 

















PUD) VG Coil Winding Equipment 


A Complete Line For The 
Modern Repair Shop 





pa | 


pe 






NOW—Five sizes of Ideal Coil Winder 
Heads are available—a complete line— 
for winding many sizes and types of 
field, mush, armature, transformer, motor 
coils, etc. 

FEATURES—Requires only three minutes 
setting-up time—coils laced, taped or 
tied while on head—quick reading scales 
for any thickness or size coil. 

Ideal Coil Winder Heads attach to any 
lathe or turning device—especially suit- 


able for Ideal Coil Winder Drive. 
Write for Complete Information 








See Our Products on Display 
N. 1. S. A. Convention St. Louis, 
April 17-19 








IDEAL COMMUTATOR DRESSER CO. 


1041 Park Ave. Sycamore, Illinois 














Just Published 


FRACTIONAL HORSEPOWER 


ELECTRIC 


MOTORS 


What Kinds Are Available — What Makes Them Run 
and What They Will Do— How to Repair, 
Rewind, and Reconnect Them 
By CYRIL G. VEINOTT 


Design Engineer, Small Motor Engineering Dep't 
Westinghouse Electric & Manufacturing Co. 


431 pages, 314 illustrations, 22 tables, $3.50 


ERE is a new book, so complete, so competent, so practical, 
that it will serve you as a thorough and dependable textbook 
It is for everyone engaged in the manufacture, use, 
motors, regardless of 
how much or how little technical training he may have had. Look 
up in this fact-packed book the specific service problems discussed 
in connection with 18 major types of motors; the excellent chapter 
on testing methods; and the many handy tables. 


SEE IT 10 DAYS— MAIL THE COUPON 

SSSSSSSSSSSSSSSESSSSSESSSSSSSSSEEESERESSESEEE ESSE Eee eeeeee 
McGraw-Hill Book Co., 330 W. 42nd St., New York 

Send me Veinott—Fractional Horsepower Electric Motors for 10 days’ examina- 


will send $3.50 plus 
(We pay postage on orders accompanied by remittance.) 


and manual. 


or servicing of fractional horsepower 


tion on approval. In 10 days I 
return book postpaid. 


Name 
Address 
City and State . 
Position 


seeeeeeeesassasesaaeer 


few cents postage, or 


...E.C. 4-39 





















[FROM PAGE 171] 


Coil Wedge Remover 


A time-saving tool for service shop me- 
chanics, for use in removing or driving in 


coil wedges. A saw-toothed pivoted blade 
grips wedge surface in armature or stator 
slot as swivel arm is tapped with hammer. 
Each tap tends to create a firmer grip on 
stubborn wedges. Blade is y-in. thick to 
fit narrow or so-called closed slot winding 
jobs, which makes this tool helpful for a 
wide range or armature or stator rewinding 
work. Mechanics quickly learn to remove 
wedges with ease and without damage to 
insulation. Pacific Electro Mechanical Co., 
1129 West 19th St., San Pedro, Calif. 
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PEM WEDGE REMOVER 


Brake 


A new a.c. torque motor operated brake 
for service on elevators, cranes, hoists and 
similar installations. Designed for appli- 
cations where positive, quick “cushioned” 
braking is required for stopping or holding 
load. When brake is released, torque 
motor is stalled across the line. When 
circuit is opened, torque spring sets brake. 
Available in five sizes, providing maxi- 
mum torque ratings of 160, 400, 800, 1600 
and 3200 Ibs. ft. on intermittent duty. 
Continuous duty ratings are slightly lower. 
Available for all commercial frequencies 
and voltages. Cutler-Hammer, Inc., 228 
North 12th St., Milwaukee, Wis. 





CUTLER-HAMMER BRAKE 
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Transformer 


A new indoor current transformer de- 
signed to combine advantages of small size 


with high accuracy for metering on low | 


voltage circuits. It is designated Type 
JL-1, rated 600 volts and offered in three 


current ratings; 200/5, 400/5, and 600/5 | 


Primary windings permit con- | 


amperes. 
tinuous operation at 150 per cent of rated 
primary current. Primary terminal sur- 
faces are silver-plated and _ secondary 
terminals are solderless type, easily oper- 
ated with a screw driver. 


mounting plate permits mounting trans- | 
former on pipe. 
Schenectady, N. Y. 


: 


General Electric Co., 


G.E. TYPE JL-| TRANSFORMER 


Charge Control Unit 
The Exide Charge Control Unit, Model 


MP, for users of battery-operated indus- 
trial trucks. Designed for use in recharg- 
ing regularly-cycled storage 


sists of a metal case, ll-in. by 10-in. by 
5-in., containing relays, synchronous motor- 
driven time switch, signal lamps and con- 
necting terminals. The control knob on 


unit is set without determining extent of | 


previous discharge. The white signal 


lamp shows that the battery is on charge. | 


When charge is complete and circuit auto- 
matically cut off, a green light signals that 
the battery is completely recharged and 
ready for use. The Electric Storage Bat- 
tery Company, Allegheny Ave. and 19th 
St., Philadelphia. 


EXIDE CHARGE CONTROL UNIT 
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Removable | 


batteries | 
used in motive power service. Unit con- | 


A product of the General Elec- 
tric Company for more than 45 
years, General Electric Fans are 
known the world over for their 
high-quality construction, effi- 
cient operation, and long life. 


And because General Electric 
Fans are dependable, we back 
them up with what we believe 
to be the most liberal service 
policy in the fan industry—a 
service policy that provides 
immediate and free replace- 
ment of any G-E Fan found 
defective in material or work- 
manship during the warranty 
period 


Carry General Electric Fans 
this year and enjoy the profit 
opportunity extended you by 
the best known and most com- 
plete line of high-quality fans 
in the industry. You go for 
them—and they'll go for you! 


Have you seen the unique 
G-E Fan Portfolio, “LET'S GET 
DOWN TO BRASS TACKS"? 
The. salesman of your nearest 
General Electric Fan Distribu- 
tor has a copy. Ask to see it 
when he next calls. You'll find 
it chock-full of sound advice! 


APPLIANCE AND MERCHANDISE DEPARTMENT 


GENERAL ELECTRIC 


O., BRIDGEPORT, CONN 


~ 


GENERAL ‘i; ELECTRIC 
















































Every phase of electrical 
maintenance and repair work 
covered in this new Library 


5 volumes 
of practical 
how-to-do-it 
information 


Every man concerned with the care 
and repair of electrical machinery 
should have these practical books, 
with their helpful tables, diagrams, 
data, methods and kinks. Every one of the five volumes is jammed to the covers 
with sound, how-to-do-it information—the kind you have to have when any- 
thing goes wrong. Liberal use has been made of practical data and practice in 
repair shops so as to combine the good features of a library of methods with 
handbook information covering these methods. 


a 


Electrical Maintenance 
and Repair Library 


5 volumes—2042 pages—I721 illustrations 


N these books will be found answers to practically all the repair and winding prob- 
lems that the electrician will meet in actual practice. 
The books discuss direct and alternating current windings—repair shop methods for 
rewinding armatures—commutator connection—the testing of armature windings—the 
testing of induction motors for faults—practical ways of reconnecting induction motors 
—commutator repairs—correct brush troubles, etc. 

They tell you how to inspect and repair motor starters and generators—how to 
diagnose motor and generator troubles—how to figure new windings for old cores on 
induction motors. 

You learn about three-wire systems, starting rheostats, transformers and starting 
polyphase motors, etc. 

They give you scores of practical methods used by electrical repairmen to solve 
special problems. 


New trouble-shooting and repair book 
now included in Library 


Now, in addition to four well-known practical books on all details of testing, con- 
necting, rewinding, installing and maintaining electrical machinery, the Library of 
Electrical Maintenance and Repair includes Stafford’s Troubles of Electrical Equip- 
ment, a new book full of helpful maintenance information special trouble-shooting 
charts, explanation of symptoms and causes of machinery troubles, specific remedies, etc. 
This revised library helps you to know the why as well as the how of electrical mainte- 
nance and repair work, gives you the ability to handle bigger jobs with surety of results. 


10 Days’ Examination—Easy Monthly Payments 


You tan secure the use of these five great books on electrical repair work for 
ten days’ examination. When you have seen for yourself what these books are and 
how much they can help you, send us your first remittance. The balance may be paid 
in monthly installments of $2.00 until the price of the library is paid. Send for the 
books today. Fill in and mail the Examination Coupon. 


EF SSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSSKSSSSSSSSSSSSSSSESSSSSSREESEEESSESRESEEEEEEE Ee, 
s ” 


. McGRAW-HILL BOOK COMPANY, INC. . 
= 330 West 42d Street, New York, N. Y. ° 
: Send me the Blectrical Maintenance and Repair Library (5 vols.), postpaid, for 10 : 
S days’ examination. Within 10 days of receipt I will send $1.00, and $2.00 monthly > 
. until $15.00 is paid, or return the books postpaid. . 

s 
ee RY EY Ee SE eee ee te eres oak Serer ee ° 
s PD, 650 oGRGes neve sabe csc eda oct See Gebecces hevbe Reba etusSNUNESS) 650 5 oka ebEs . 
. a 
4 Se SED. 6.65.5 5066 506 bbies bbe due Pee vb ws ddd Chek dee + whi stCss 6s tacaenéseeeeee E 
* PD 0620.6 60s debs é o'nnt be 000.0bsbb6b066 Kb 2 Rt bebe Ue od Sug eben st 6c010.060huee anne e 
. a 
= EE RR ee ee ee eo ee eee E.C. 4-39 . 
. (Books sent on approval in U. S. and Canada only.) . 
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[FROM PAGE 173] 


Multi-Breaker Panel 


Type LX multi-breaker is designed to 
meet special lighting panel requirements of 
the industrial field. Fits into recesses of 
H-beams. Available in two sizes for 
either 8-in. or 10-in. beams. Circuit 
breakers are type M multi-breakers and 
can be furnished in single and double pole 
branches up to 50 ampere capacity. Avail- 
able for either 3 or 4 wire a.c. service. 
Trim is hinged to box and held closed 
with screws. Narrow door is provided 
with lock and hinged to trim. Square D 
Company, Detroit, Mich. 





SQUARE D 
MULTI-BREAKER 
PANEL 
# 


COFFING 
CHAIN 


HOIST 











Chain Hoist 


The new Power Master chain hoist is for 
industrial use. Features are controlled 
gravity lowering, free chain for quick up- 
or-down load chain adjustment, lubri- 
sealed ball bearings, with planetary gear 
system sealed and running in oil. Equipped 
with special diamond chain and built 
in capacities ranging from one ton to 
eight tons, with unit weights as low as 86 
pounds for the 1-ton and only 169 pounds 
for the 8-ton. Coffing Hoist Company, 
Danville, Ill. 
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Reamers 


These reamers have no inserted blades 
to work loose. Cones are drop-forged out 
of solid block of alloy-tool steel. Can 
be reshanpened over and over again. No. 
200 (Swivel) and No. 200-R (Ratchet) 
use the same # to 2-inch reamer cone. 
No. 300-R (Ratchet) uses a long, lean 
tapering cone which is designed to get 
up inside of pipe and clean out burr. 
Beaver Pipe Tools, Inc., Warren, Ohio. 











| 


BEAVER PIPE REAMERS 


Switchmatic Pull Arm 


A new “Switchmatic” extension ‘ pull 
arm for both canopy switches and holder 
receptacles to extend pull cord beyond 
the globe. Permits operation of either 
switch, or receptacle, and eliminates jar- 
ring and swinging of entire unit. Easily 
attached to any type of fixture. Canopy 
type is finished in plated statuary bronze 
or cadmium, holder is finished in cadmium 
only. Eagle Electric Mfg. Co., Inc. 57 
Hall St., Brooklyn, N. Y. 





EAGLE PULL ARM 


Auxiliary Projector 


Spotlight No. 41-R that attaches to 
ceiling fixture by screwing bracket arm 
to ceiling under canopy. Fixture circuit 
is tapped under canopy and projector wire 
leads through canopy knockout. No new 
wiring required. Finished in satin chrome. 
Color caps and glare shield can be pro- 
vided. Designed for concentrating light 
in stores and factories for special displays 
or operations. The F. W. Wakefield Brass 
Co., Vermilion, Ohio. 





WAKEFIELD PROJECTOR 
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Bs Factory Lighting with Wiremold Fluorescent Strip 
efe 7 . > ® 
necificalions that Tie right in 


with the ADEQUATE WIRING PROGRAM 








exter lighting Witemold bei 


ngs “ 
Standards tap lighting 
date 





lis bette 
pce puildinss 


.. . and WIREMOLD backs you up with 


SOUND PLANNING, SOUND ENGINEERING, SOUND SELLING 


With Wiremold materials and methods you can write better and 
more profitable specifications for a majority of the domestic, com- 
mercial and industrial wiring and lighting jobs in your territory... 
You can go out after NEW business with Wiremold Fluorescent 
Strip, Lumiline and the Plugmold Multi-Outlet Assembly... You 
can tie right in with the Adequate Wiring Program, the Better 
Light Campaign. The wide open new opportunities in higher 
standards of factory lighting and wiring. 

Find out NOW about the Wiremold Data Sheet Service 


and the constant og ote it gives you. Day in and day 
out Wiremold is your Business Builder. 


WiiRIEIMOLD) 





Wiremold 
in © 


THE WIREMOLD COMPANY HARTFORD, CONN 


































































MINERALLAC HANGER 





Conduit 34”—2!/” 
Cable to 2!/g” (with Bushings) 


MINERALLAC JIFFY CLIP 





Sizes from .250” O.D. Tubing 
to 114” conduit. 


See your Jobber 


New York City Office 
Theodore B. Dally 
50 Church Street 


MINERALLAC ELECTRIC CO. 
25 N. Peoria St., CHICAGO 

















480 LBS. 

fteheae Here's proof 
you can 
depend on 


ILSCO Solder- 
less Lugs to 
grip wires 
securely 


— against as 
much as 480 


LBS. PULL! 


Capacity of scale 
used in test: 
500 lbs. Lugs 
used same size 
as shown below, 
for #8 to #4 


wire range. 





Write Dept. EC 
for samples. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
5629 Madison Road, Cincinnati, Ohio 
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| Signal Control Switches 


| for automatically closing a signal, 
| or other circuit for from 2 to 25 seconds 


| equipped with 


_] [FROM PAGE 175)| 


The Sauter signal control switches are 
alarm 


“on the hour” or half hour at 
times throughout the day or 
night. For use by fire departments, fac- 
tories, industrial plants, stores. Spring- 
driven electrically wound and hand wound) 
switches, types SEC and SMC, are| 
Sauter 13-jewel lever es-| 


duration, 
various 


capement, Breguet-Invar hair-spring and 
balance wheel, and a micrometer adjust- 
ment. For use on d.c. and also recom- 


mended for a.c. where power interruptions 
are frequent. R. W. Cramer & Company, 
Inc., 67 Irving Place, New York. 








CRAMER SWITCH 


Speed Controller 


A multi-step speed controller for a.c. 
making it possible to vary motor 
speed by changing input voltage. May be 
operated by a_ thermostat automatic 


motors, 


or 


switch. Illustration shows principal com- 
ponents, an auto-transformer with vol- 
tage adjustment taps and oil filled con- 


Available for wall mounting, for 
within a ventilated .cabinet, or 
for mounting on motor itself. A mov- 
able link, or an enclosed multi-position tap 
switch can be furnished. Raytheon Manu- 


denser. 
mounting 





facturing Co., Waltham, Mass. 

















RAYTHEON SPEED CONTROLLER 









E-Z 
Wire Stripper 


saves 
time and 
money 


Always ready — 
simple to use — 
protects wire and 
hands — cuts and 
strips instantly 
and automati- 
cally—faster than 
any other ordi- 
nary method. 2 





sizes—No. | for 
wire No. 12 to 
18. No. 2 for 
wire No. 10 to 


16. Send for de- 
scriptive circular. 











PYRAMID PRODUCTS 
2224 S. State St. 


co. 
Chicago, tll. 













for 
PRICE, QUALITY AND SERVICE 
ON STANDARD 


ELECTRICAL SUPPLIES 


Devices and Appliances 
Lamps and Lighting 


WHOLESALE SUPPLIERS 


SINCE 1915 


FREE CO-OP MONTHLY 


CATALOG 


CO-OP ELECTRIC SUPPLY CO. 


812 W. Jackson Blvd., Chicago, Ul. 
















and 





a- SU 


‘i iit — 
Rix p rE M WEDGE 
REMOVER 


Drives ‘em in too. Particularly handy in 
stators. Hardened 1/16" blade pivots 
conveniently. Soon saves many times 
its small cost of $1.75 (at dealers or 
postpaid from factory.) Add tax in Calif. 


PACIFIC ELECTRO MECHANICAL CO. 


1129 West I9th St., San Pedro, Calif. 


Do You Need 
FINANCING — SALES? 
MR. WIREMAN:— 


Have you invented a product 
which will do the job cheaper or 
better? Do you have a pet gadget 
that you’d like to make money on? 
If you have, here’s your chance! 
We can help you develop, finance, 
manufacture, and sell it on a na- 
tional basis. Write us. 


JHATHEWAY & CO. 


'20 Ch New Yo 




















irch St rk City 
National Sales Agen 


LIFTON CONDUIT 
RITTENHO 


RATTAN FITTINGS 
CHIMES 





AY: 
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Wall Plates 


A new line of wall plates, known as 
Uniline,. Have a standard surface design 
and unjversal trade number. A choice of 
brown: Bakelite or ivorylite. All regularly 
listed plates are now available in new 
standard Uniline design. Convenience of 


universal trade numbers will simplify all 
Arrow-Hart & Hegeman 
Conn. 


stock records. 
Electric Co., Hartford, 





ARROW-HART & HEGEMAN WALL PLATES 


Starter and Circuit Breaker 


Combination magnetic starters and cir- 
cuit breakers have been added to the 
Trumbull line of industrial control. De- 
vices are available in range of 0-25 horse 
power control at 110-550 V.A.C. Trum- 
bull Electric Mfg. Co., Plainville, Conn 


TRUMBULL 





Explosion-Proof Motor 


Type E explosion-proof motors, 
line for both alternating and direct cur- 
rent. Eighteen major mechanical and 
electrical improvements are incorporated 
in this line, designed to operate in plants 
where they manufacture or use or handle 
explosive materials. The Louis Allis Co.., 
Milwaukee, Wis. 





ALLIS MOTOR 
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COMBINATION | 


a new | 








All Adequate Specifications Should Include 


DUTCH 





You never pa 
for the fourt 
layer of rubber 
on DUTCH 
BRAND Fric- 
. It’s this fourth layer that gives DUTCH 
many of its unusual qualities. 


tion Ta 
BRAN. 


* The fourth layer of rubber 
on DUTCH BRAND Friction 
Tape is that extra something 
that makes DUTCH BRAND 
so good. More rubber thor- 
oughly impregnated into 
the fabric means longer life, 
tighter adhesior and insu- 
lating strength far greater 
than the usual 2 or 3 coat 
tape. 


You pay nothing extra for 
the “Extra Service” qualities 
of DUTCH BRAND Friction 
Tape, the largest selling 
tape in the electrical trade. 
It's good because it’s made 
better. 


DUTCH BRAND Friction 
Tape, Rubber Tape and 
Soldering Paste are sold 
by electrical jobbers 
everywhere 






VAN CLEEF E BROS. 


FRICTIO 



















Standard Pack- 
ages—The Nos. 
8,4, 2and 1 sizes 
are all available 
in the well known 
orange and blue 
individual and 
display cartons 
and metal counter 
dispensers for 
retail sale. 
























The New 
Temper-Proof Jumbo 
Shop Package 


Contains 10 stand- 
ard No. 8 rolls. The 
economical way for 
repairmen, electrical 
contractors and in- 
dustrial users to pur- 
chase Friction Tape 
where individually 
cartoned tape is not 
required. 
















DUTCH BRAND 
Rubber Insulating Tape 
Fuses instantly 
without heat. 
Molds into one 
solid piece. It 
s-t-r-e-t-c-h-e-s 
without breaking 
because it con- 
tains more live, 
new rubber. 
Approved by 
Underwriters’ 
Laboratories. 


DUTCH BRAND Fecctéon Tape. 


EXCEEDS THE QUALITY SPECIFICATIONS OF THE A. S&S. T. 










































































1939 
EDITION 
DIRECTORY 


of 
ELECTRICAL 
WHOLESALERS 


JUST OFF 
THE PRESS 





An essential sales guide 
for every electrical manu- 
facturer, his branch offices 
and field representatives. 


Single copies - - $15.00 
Additional copies - $7.50 


(To same company) 


Durably bound—stiff cloth 
covers—gold stamped 





The WHOLESALER’S SALESMAN 
330 WEST 42nd ST. NEW YORK 
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[FROM PAGE 177] 


Voltage Regulator 


A moderately priced regulator for auto- 
matic voltage control of small ac. and 
d.c. generators. Direct and quick acting, 
rheostatic type. Varies directly the re- 
sistance in the field circuit. Regulator is 
completely enclosed by removable covers 
and arranged for surface mounting with 
four bolts. Requires six connections for 
a.c. and four connections for d.c. appli- 
cation. Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 





WESTINGHOUSE SILVERSTAT REGULATOR 


| Attic Ventilating Fan 


The Coolvent line of attic ventilating 
fans feature compact and sturdy construc- 
tion coupled with quiet operation. Made 
in 24-in. to 54-in. fan sizes and with a 
motor range from ¢ to ? h.p., all ratings 
are certified for air delivery under NAFM 
test codes. These units employ a square 
steel plate panel, welded steel tubing sup- 
porting arms, and two self-aligning ball 
bearings mounted in flanged type rubber 
pillow blocks. The motor mounting 
bracket is designed to minimize vibration 
and placed off-center for easy belt ten- 
sion adjustment. Fans are of three-blade 
design and operate at slow speeds from 
281 to 577 rpm. according to wheel di- 
ameters. Autovent Fan & Blower Co., 


1805 N. Kostner Ave., Chicago, IIl. 





AUTOVENT COOLVENT FAN 




















































MILLER FLUORESCENT UNITS 


Fluorescent Counter Units 


These fluorescent daylight counter units 
for color-matching are available in two 
styles, simple and deluxe. The simple 
style is finished in polished chrome com- 
bined with crackled black. Deluxe 
finished in Nuvon and polished chrome. 
A 7 foot cord with plug permits either 
style to be placed on counter or table. 
Toggle switch in back of unit enables 
clerks to operate it from behind counter. 
Operates on 15 watts. The Miller Com- 
pany, Meriden, Conn. 


is 





NORTH AMERICAN LAMP 


Infra-Red Ray Lamp 


The improved Nalco infra-red ray lamp, 
known as Dritherm, is for radiant drying 
and heating purposes. Long burning life 
obtained in proportion to high efficiencies. 
Uniformity of filament materials, as well 
as placement of carbon filament within the 
bulb gives rugged construction to mini- 
mize breakage. North American Electric 
Lamp Co., 1014 Tyler St., St. Louis, Mo. 
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Bushed Cable 


A new armored cable, called G.E. Blue- 
Bushed BX, employs an S shaped paper 
wrap to increase the dielectric strength of 
the cable insulation to make it easier to 
use. In stuffing cable, when armor is re- 
moved, the bushing is inserted between 
paper and armor to protect the conductor 
where the armor ends. Conductors can 
then be untwisted and the paper torn off. 
The paper wrap also separates the conduc- 
tors. General Electric Co., Bridgeport, 
Conn. 





G.E. BLUE-BUSHED BX CABLE 


Fluorescent Reflectors 


Wilson “combinational” reflectors for 
use with Wilson fluorescent wiring chan- 
nel, provide 23 reflector shapes in four 
sizes for different lighting requirements. 
Reflectors may be used in pairs or in 
combinations of any number, mounted end 
to end to form a continuous reflecting sur- 
face or used in individual fixtures. Units 
come cut to correct size and punched 
ready to attach without cutting, drilling or 
fitting. Stock finish in aluminum alloy 
and Alcoa lighting sheet—usable with 
fluorescent mazda or lumiline lamps on 18 
in, 24 in. and 36 in. centers. Provide 
wide diversity of light distribution. Re- 
flectors of extra heavy gauge material for 
strength and rigidity, each the exact length 
of the lamp to make a tight joint through 
a reinforcing flange on the outer edge. 
Cover plates are removable without dis- 
turbing sockets. Wilson Lighting, Inc., 411 
South Clinton St., Chicago. 


SIX SINGLE REFLECTOR UNITS FOUR DOUBLE REFLECTOR UNITS 
© oO a e G ° e oflo 
$8S38S She 

TWRTEEN REFLECTOR COMBINATIONS 

© “Xe 2 2 1/10) o) 1) 
ig. a mio) ato) to? go 
e993) (o) Patents Pending 


BOAR H BU 4EE RULE BHR 


WILSON FLUORESCENT REFLECTOR 
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ROME CABLE | 
BUILDING WIRE 


We manufacture code, intermediate, 30°/, 
ard super aging. 


All approved by the Underwriters Laboratories, Inc. 
N.E.C.S. 









Flame and moisture resistant. 
Slick finish for quick and easy pulling. 
Long aging rubber. 
Uniformly small diameters. 
Clean—easy stripping. 
Eight clear distinct colors. 


SALES OFFICES 
Philadelphia, Pittst 


5 Ar 


9", 
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JPW LMW 


DRY ELECTROLYTICS FOR MOTOR START- 
ING ON 110 V. AND 220 V. 60 CYCLES, A.C. 


COMPLETE 
LINE... 


JOS ETN 








A most complete line of C-D motor-startin 
Dykanol capacitors is now made available. These units bearing 
the 29 year old C-D seal of quality are designed for lasting 
dependability and economy. 


No matter what your requirements, there is a C-D capacitor to 


fit your needs. 


line will increase customer confidence in your work and 
boost your margin of profit. Use C-D capacitors on your 


next job! 


Today—write to Cornell-Dubilier Electric Corporation, 1048 
Hamilton Blvd. South Plainfield, N. J. for Catalog No. 162 
describing the entire C-D line of A.C. motor capacitors. 


Electrolytic and 


C-D’s prompt service, quality, and complete 


PRODUCT OF THE WORLD'S LARGEST 
MANUFACTURER OF CAPACITORS 


CORNELL -DUBILIER 


ELECTRIC CORPORATION 


1048 Hamilton Boulevard, South Plainfield, New Jersey 
7. es H 
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MULTI—| 
| 
| 


SILVER BOTTOM LAMP 
Constructed to give ventilation because 
these lamps run hotter than the stand- 
ard Mazda. Top opening permits a 
portion of light to escape to ceiling. 


2-PIECE DOME REFLECTOR 


Has white diffusing glass globe with 
all white reflector. Globe is held by a 
MULTI “Gripit’ holder with internal 
finger support. No breakage from vi- 
bration or expansion. 


—=MULTI— 
ELECTRICAL MANUFACTURING CO. 
1840 W. 14th ST., CHICAGO, ILL. 




















LATEST 
DEVELOPMENTS 


FLUORESCENT 
LUMINAIRES 


@ Keeping pace with the newest devel- 
opments in Fluorescent lighting EMCO 
has developed a new series of special 
lighting units for industrial as well as 
decorative purposes. Two or three 
light overhead uniis now ready. 


ENDER MFG. CORP. 
260 WEST ST. NEW YORK 


FOR FURTHER INFORMATION 
TEAR OUT COUPON—MAIL TODAY 





ENDER MFG. CORP., 
260 West St.. New York 
Send full data on fluorescent units. 
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IN WIRING 
SPECIFICATIONS 
FOR EVERY TYPE 
OF BUILDING 





MULTI-BREAKERS 


@ For small, medium and large homes— 
commercial buildings—industrial plants 
—there is a Square D Multi-breakeR for 
every kind of installation. 


The Square D Multi-breakeR, in its 
many forms or combinations, provides 
circuit breaker protection at surprisingly 
low cost. It can be used as Service equip- 
ment or for load center distribution. It 
provides branch circuit switching. 


Many architects now specify Square D 
Multi-breakeRs. If they are not included 
in specifications, contractors should show 
their clients the advantages of this mod- 
ern convenience. They can sell better in- 
stallations—at a greater profit. 


Square D electrical equipment is avail- 
able through electrical wholesalers 
everywhere. 


® = 
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CALL IN A SQUARE D MAN 
























@ For the cottage or for addi- 
tion of range or water heater. 


Type M, one or twe circuits. © For the medium-sized home. 


Service center up to six cir- 
cuits; load center up to eight. 


@ Multi-breakeR Load Center. 
Branch circuit protection and 
switching up to sixteen circuits. 


@ Multi-breakeR Panelboard 
Narrow-Column Type for in- 
dustrial installations. 


@ Multi-breakeR Panelboard 
up to forty circuits. 











SQUARE [] COMPANY 


DETROIT- MILWAUKEE-LOS ANGELES 











EVERY WIRING SYSTEM YOU INSTALL. 
MUST MEET THE APPROVAL OF 
THE INSPECTOR AND THE ¢ 


~ 








BUILDING OWHER 









































LET GENERAL ELECTRIC WIRING MATERIALS HELP YOU 


Your own judgment and skill are of first importance 
in installing wiring that will meet national and local 
safety standards and that will provide enduring, 
trouble-free service. But the type and quality of the 
wiring materials used are equally important. Shoddy 
materials, no matter how carefully installed, will not 
pass inspection nor will they give dependable serv- 
ice. Makeshift wiring installations made up of wir- 
ing materials that don’t fit together properly may 
not meet standards or give good service. 


General Electric wiring materials are the logical 
partners for good workmanship. They are quality 


materials surpassing Code requirements. They are 
designed to be used together. And, furthermore, the 








SEE THE G-E INSERT IN THIS MAGAZINE .. 


SEE THE G-E ‘‘HOUSE 


OF 


line is complete. With G-E materials you will always 
be able to find the right items for every purpose. No 
makeshift, pieced-together substitutes for the right 
materials need be used. General Electric has exactly 
the right materials. 


It will be to your advantage to use General Electric 
Wiring Materials. They will help you to please 
inspectors and building owners. For more informa- 
tion about G-E Conduit, Wiring Devices or Wire 
and Cable, see the General Electric Merchandise 
Distributor nearest you or write to Section CDW-944, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


. PAGES 77-86 inc. 
For illustrations and descriptions of G-E Materials for every type of wiring 
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